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{f the principal building materials used in the new Whitehall annex were assembled in Madison Square they would completely eclipse the Garden and Tower. 


A MAMMOTH OFFICE BUILDING DISSECTED.—[(See page 102,) 
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deep sea voyage he is already laboring under 
‘ handicap represented by the increased cost 
ction For even in our best equipped ship 
ds the high st of labor so far offsets our cheap 
i he American-built ship costs more, ton for 
~ than does one b n foreign yards Nor is it 
the point quote the case of the Argentine 
the contracts for which were secured by 
\ can builders largely because they were able to 
lerbid eigi hipyards The firms which are 
these \ aitleships are in a combine which 
des o1 of the irgest steel and armor manufac 
t I his count and the builds conse 
did h o figure on the heavy royalties 
a i tl i ofits on the structural and 
d in the cor ctior the hull 
An A ul i ha ning to be in Singapore, 
and ob ng the total absence of the American flag 
hat | ha I had the curiosity to investigate 
l the port and ascertain th condi- 
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t d the g it cost « 1i1 nance say noth 
g of the acknowledged unsuitabili of the compound 
i cla ocomot vork hat h con 
d col e has d to establish the quick 
hich was expected. Some roads, indeed, 
! far adopted the principle as to build a large 
ber of compounds, have been so dissatisfied with 
at I have dismantled or changed 
their compounds and gone back to the simple engir 
Of late ears, however, thanks mainly to the inves 
tigations of German engineers, there has been intro 
luced int ocomotive practice a system which has 
realized economies equal to those which were expected 
of compounding, and even exceeded then We refer to 
the practice of superheating the steam on its way from 
the boiler to the cylinder Not only does superheat 
render possible large economies, but it has the advan 


tage that economies can be realized in the simple 


these 


high-pressure engine; and thus, not only is the first 
cost and subsequent cost of operation of the compound 
engine avoided, but it is possible by comparatively in- 
expensive alterations or additions to the boiler, to apply 
superheat to the existing simple high-pressure engines 

One of the most valuable contributions to the liter 
ature on this subject is found in a report to the recent 
International Railway Congress Association, which 


of 
in 


in a luminous way with the subject super 


heated steam in locomotives, as developed France, 


Belgium, Italy and other European countries. It is 
ignificant that those railroads which have used super- 
heated steam are extending its application, and that 
not one of them has abandoned its experimental work. 
The reduction in the consumption of water and fuel 

i en found to be directly proportional to the 

I f verheat used, and it is greatest when the 

come doing heavy and continuous work. The 

saving of fuel in the case of simple engines has reached 


the high figures of 29.64 per cent of coal, and 28.67 per 
cent of water, these results being obtained on the 
Belgium State Railroad. It has been found that there 
is no economy shown until the superheat is at least 


F 
been tried in exactly the 


from about deg. to 70 deg Single expansion loco 


ising superheat have 
the 


motives 


service and under same conditions as single 


same 


expansion locomotives using saturated steam. In these 


tests the same trains were hauled over the same tracks, 
nd the amount of fuel consumed was carefully 
eighed The results showed that the superheated 
am locomotives achieved a total saving of from 
8.20 to 22 per cent It was found that the tempera- 
ture of the superheated steam should not exceed about 
0 deg. F., and 608 deg. F. gave, in simple locomotives, 
highest efficiency with the least deterioration of the 


best were realized on level roads 


econ mies 
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where the locomotives could make long runs at @ 


Superheat also showed to great 
On the other 


uniform rate of speed. 


advantage on long and steep up-grades. 


hand, the advantages 


were not nearly so marked on 

lines with broken or successive up and down gradients, 

or on runs made up of a number of short runs with 
frequent stops. 

Although superheat might seem to have made com- 

pounding unnecessary, it should be mentioned that the 


application of superheat to existing compounds results 


in a marked economy, the four-cylinder express com 
ounds of the French Western Railway realizing from 
13 to 14 per cent economy by the addition of super 
heat; the compound express locomotives on the Bel 
gium St Railway show 12.3 per cent advantage 
While from 7.3 to 10 per cent economy is shown on 
the Italian state railways. It is interesting to learn 
from the report that the four-cylinder express com 
pound sing superheated steam does not show any 
decided gain over a simple four-cylinder single expan 
or ( ot using superheat 
e il lental advantages mentioned in the report 
ha he saving of ater renders it necessary to 
turn qa feed less frequently and makes it pos 
a locomotive to run a greater distance with 
i g ( rse to the water tank Since super 
heat conomical at the lower pressures, the 
r and tear on the boi under these lower pres 
es s, and there is a consequent reduction of 
maintenal penses. On the other hand, the use of 
erheat necessitates greater care in the packing of 
the stuffing boxes and the adjustment of the valves and 
ston packing. This last condition, however, has been 
easily et in the Continental experiments, and the gen 
al introduction of superheat se¢ to be assured 


A NOVEL EXPERIMENT IN THE INVESTIGATION OF 


FOREST INFLUENCES 
: of 


val words has raged of lat: n 


both Europe and America, over the question 


of the influence of forests upon stream-fiov 

and incidentally the whole subject of the inte 

ations of forests and climate has been under discus 
sio! rhe recent International Navigation Congresses 
it lila nd St. Petersburg have been the battk 
grounds of the controversy abroad, and the disastrous 
floods of the past year in France and Germany hav 
vakened grea nterest in this subject in the popular 
ind 1 America the Weather Bureau and the For 
st Service have clashed over the question of the con 
trol of river-stages by forests, and the importance of 


the forest as a safeguard against floods. A few months 


ago the Chief of the Weather Bureau made an elaborate 
report to Congress, the effect of which was to mini 
mize the importance heretofore generally ascribed to 
forests in this relation. This report led to a somewhat 


the scientific 


meteorologists. 


acrimonious discussion in press among 


engineers, foresters, and 


In reading the literature of this intricate problem 
one is impressed by the fact that a great deal of 
theorizing has been done upon a slender basis of facts 


The paucity of the available data ad hoc is surprising; 
for although streams have been gaged and rainfal! 
measured for generations, the observations thus far 
accumulated were mostly taken for the purposes of 
climatology alone, or of hydrology alone, and it is 
found exceedingly difficult to apply them to a solution 


cf the problem in question. 

The recognition of this fact has led the United States 
Weather Bureau and the United States Forest 
to undertake jointly a series of investigations designed 
A very complete 


Service 


precisely the data needed. 
effects 


to supply 
study of 
erosion; disposition of silt, etc., as well.as their possi- 
will be on 
topography 
Gap, in the Grande 
The dams and instruments for the 
streamflow, together with a complete equip- 
be installed at 
et elevation above sea-level. The streams 
to 10,500 


the of forest cover upon streamflow, 


meteorological relations earried out 


of 
Colorado, 


ile 
Wagon 
National 


two watersheds similar near 
Wheel 


Forest. 


ot 


Rio 
measure- 
ment 
ment of meteorological apparatus, will 
about 9,500 fe 
drain area that extends upward about 
feet elevation. 

It is intended to measure the flow of the two streams 
ten long enough 


forestation 


an 


years; i. e., 


the 


for a period of eight or 


to show that with similar behavior of 


the two streams is the same. One of the watersheds 
will then be cleared, and the measurements will be 


continued for a further period of eight or ten years, 
that the effects of denudation may be perfectly de 


termined, by comparing the results of observations in 


SO 
the two tracts. 

The 
the ground 
ceed without delay. 


instruments and the observers are already on 
and this important investigation will pro- 

a eau 

Kinet, an experienced aeroplanist, met with a fatal 
accident on July 10th at He was attempt 
ing to fly from Ghent to Liege in a Farman biplan¢ 
His machine fell from 
injuries from 


Brussels. 
when his motor failed to work. 


of feet. Kinet received 
is not expected to recover. 


a height 300 


which he 
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AERONAUTICS. 
meet at Atlantic 
hold a similar. event 


City last 
from 


Following the aviation 
month, Asbury Park will 
the 10th to the 20th instant. 

Aviator Chas. K. Hamilton is building a new biplane 
with which he expects to compete in all the big events 
this fall. The machine is to be engined with a new 
8-cylinder V-type 100 horse-power and 270 
pounds weight, built by Walter Christie. 
$10,000 has been offered by the Boston 


motor of 


A prize of 
Globe for the fastest flight of 24%, miles from Soldier’s 
Field, Brighton, in Boston, around the lighthouse in 
Boston harbor and back. This .prize is to be competed 
Harvard Aeronautical Society’s aviation 
meet to be held at Brighton from September 3rd to 
13th. The has imported a Roe triplane from 
England for this meet, and all the prominent Ameri- 


for during the 
society 


can aviators will be on hand. 

After a month’s stay in Canada, during which time 
he made many splendid flights, Count Jacques de 
Lesseps returned to France via New York last Thurs- 
day. Count de Lesseps made over 50 flights in his two 
3lériot monoplanes at the Toronto and Montreal meets, 


three of which were daring flights above one or the 


other of these two cities lasting a half hour or more 
and accomplished at an elevation of 1,000 to 2,000 


given all who witnessed 


practicability of the 


feet. His flights have 
them an excellent idea of the 
monoplane type of aeroplane as a vehicle for the trans- 
port of the individual. He himself believes that it will 
soon be used by the ranch owners of our western states 
for getting about their ranches, visiting those of their 
nearest town. 

chief amateur 


horse-power 


neighbors, and traveling to the 

Mr. Clifford B. Harmon, 
aviator, has recently received a new 50 
Gnome revolving-cylinder motor, and installed it in his 
Farman biplane. On the 21st ultimo he made several 
circuits of the field at Mineola with the new engine, 
but as the aeroplane was somewhat out of balance, he 
Last week he rectified the 
trouble He has cabled Paul- 
han to secure for him a racing Blériot monoplane with 
100 horse-power Gnome motor, and has 
French aviator to come here and fly 
race to St. Louis 


America’s 


attempted no long flights. 
and flew as well as usual. 


a 14-cylinder 
also invited the 

cross-country 
15th. 


in the $30,000 prize 
which starts on the 
Considerable progress is being made at Mineola, L. L., 
Aeronautical Society. Fully a 
large 


members of the 
are housed in the 
been enlarged) and in tents 


by the 
dozen aeroplanes society's 
shed 
pitched 
plane type, but 
The latest 
Walden, 


Dumont, the 


(which has recently 
Most of the machines are of the bi- 
also monoplanes. 
latter type is that of Dr. 
which “Demoiselle” of Santos 
chief difference being that the motor 

is placed back of the aviator with 
plane being lo- 
eated on top of the with the propeller in front. 
The machine also has novel stabilizing fins of peculiar 


nearby. 
there are several 
machine of the 


resembles the 


a 3-cylinder Anzani 
the propeller behind the instead of 
plane 
shape and arrangement above the plane at each end. 
By his wonderful high flight at Atlantic City on 
July 9th, Walter Brookins broke by a wide margin all 
previous kind and brought to the 
Wrights new laurels by showing the splendid “climb- 
After a steady ascent of 
reached a height, as observed 
His fuel gave out and 
he was obliged to descend in gliding flight from this 
tremendous altitude This he did successfully in 10 
rapid rate. He was chilled through 
When at his greatest height 
he lost view of the sea because of the mist, and had 
difficulty in determining whether he was rising or de- 
scending. His flight won him a $5,000 prize, and he 
1,236 feet his former record made at Indian- 
and by 1,560 feet Latham’s European record. 
The registering barometer carried showed 6,200 feet. 


records of this 
ing” ability of their biplane. 
53 minutes in circles, he 


from the ground, of 6,175 feet. 


minutes at a 
despite warm clothing. 


broke by 


apolis 


At Mineola, L. I., last Thursday Capt. Baldwin came 
near having a bad smash with his biplane owing to 
his being unable to stop the engine when he alighted. 


The short-circuiting button of the magneto (which 
causes it to stop sparking) failed to work properly 
and the motor kept on running, though at reduced 


speed. One end of the machine was caught by an at- 
tendant, causing it to swing around and just avoid 
hitting the fence in front of the grand stand. Our 


aeronauti¢ editor, Mr. Stanley Y. Beach, met with a 
similar mishap on July 11th, when his monoplane ran 
off a 30-foot cliff on the shore of Long Island Sound 
at Stratford, Conn., due to the failure of a knife switch 
to close and to short-circuit the magneto. 
Fortunately he jumped out of the machine just in 
time. These show that every aeroplane 
Should be equipped with brakes and that the throttle 
of the motor should be so set that the latter can be 
stopped promptly even with the spark on. We under- 
Stand that Count de Lesseps will not use a magneto 
for the reason that he believes there is greater liabilfty 
— in stopping the motor by shutting off the 


properly 


accidents 
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ELECTRICITY. 

According to a recent press report, a novel method 
of amputation has been suggested by Prof. J. A. 
d’Arsouval of the College cf France. He proposes to 
use electricity for this purpose and by experimenting 
cn animals has proved that he can produce a high 
temperature with electric current, apparently without 
pain. After several days the member thus treated 
falls away, leaving a stump which is perfectly cicat- 
rized. 

Few persons realize what an enormous amount of 


the precious metals and even precious stones such 
as diamonds, are used in the manufacture of tele- 
phone apparatus. We have been informed by the 


Western Electric Company that in a single year it uses 
upwards of a ton of platinum for this class of appa- 
ratus alone, As platinum costs 30 per cent more than 
pure gold, it will be evident that this expensive metal 
would not be used so extensively unless results justi- 
fied it. 

Amateur wireless telegraphers in Chicago are doing 
their best to prevent interference with commercial 
systems. The Chicago Wireless Club, which has about 
one hundred members, has by agreement with the 
commercial stations, set certain periods of time dur- 
ing the day in which amateurs who have stations of 
over \% kilowatt capacity may operate. They are per- 
mitted to use their systems for the first fifteen min- 
utes of each hour from 6 to 11 P. M. an week days 
and all day on Sundays. 
will be 
brilliant 


independence 
and 16th by 
country. The 
spectacle. 


The centennial of Mexico's 
celebrated on September 15th 
illuminations throughout the City of 
Mexico is preparing for a splendid The 
great cathedral and the public buildings will be out- 
lined with colored lights. One hundred thousand elec- 
tric lights mainly of eight and sixteen candle-power 
are being installed. The celebration will be made 
doubly interesting by the fact that the 15th of Sep- 
tember is the birthday of President Porfirio Diaz, who 
on that day will complete his eightieth year. 

A novel four dial clock has been installed in the 
United States Post Office, Custom House, and Court 
House at Newbern, N. C. The dial, which is 12% feet 
in diameter, bears no numerals, but is provided in- 
stead with twelve opalescent glass disks fifteen inches 
in diameter. These show white in the daytime, but 
are illuminated at night by electric lights and re- 
flectors. Each of the hands is illuminated by 
means of a red electric light near the point. In order 
to provide access to the lamps behind the disks, each 
dial may be rotated so as to bring the lamps within 
reach of a window in the tower. 


also 


Accidents to children from wagons, automobiles, 
and street cars have increased to such an alarming 
extent in Cincinnati, that a campaign has been started 
to teach children the dangers of playing on the street, 
and the peril that lies in electric wires. To this end, 
a booklet has been prepared for use in public schools, 
which not only recounts the various types of acci- 
dents that have occurred in the past, but also cau- 
tions the children against many of the careless prac- 
tices they’ now indulge in. There are a score of can- 
tions which the teacher is asked to impress upon 
the pupils, and a number of suggestions as to what a 
child should do, not only for his own safety, but for 
that of his mother or sister or playmates. 


A pair of storage battery locomotives have been in- 
stalled at the Lillie Bridge yards oj the Metropolitan 
District Railway in London. These are intended to 
be used as switching engines about the yard, which 
is not equipped with the third-rail system. They 
are also to be used in hauling wrecking trains, and at 
night for moving ballast trains. Each accumulator 
weighs about 32 tons, and consists of a battery of 80 
containing 21 The battery has a 
discharge capacity of 179 amperes for eight hours, and 
for short periods may discharge as much as 800 am- 
The normal potential is from 150 to 155 volts. 
The motors are arranged to take current from the third 
rail where this is available. 


cells plates each 


peres. 


The remarkable performance of a three-phase, 220- 
volt induction motor of standard make is described 
in a recent issue of the Electrical Review and Western 
Electrician. The motor was placed in a mine at a 
point where the air was very damp, and water was 
constantly dripping. Because of the high temperatures 
prevailing at that spot the motor was not inclosed. 
The motor was geared to a mine pump. Last 
the mine was flooded, submerging the pump and the 
motor to a depth of two feet. As it was necessary to 
continue the operation of the pump, the motor was not 
shut down, and for two hours it ran without interrup- 
tion, though completely submerged, until it had 
actually pumped itself clear of water. The motor suf- 
fered no damage, and was stopped only long enough 
to clean off the dirt and chips around the rotor, after 
which ‘the bearings were oiled, and it was started 
again. Since then it has been running steadily for an 
average of twenty hours a day. 


winter 
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SCIENCE, 

Prof. Frank H. Bigelow has resigned from the 
United States Weather Bureau, with the scientific staff 
of which he has been connected for the past nineteen 
years. 

The thumb-print system will be used hereafter in the 
Milwaukee, Wisconsin, in paying off city em 
ployees. The city treasurer will give 
card with his thumb print on one side. 
iz to be blank until the owner of the order cails at the 
office for his money. Thus the city hopes to prevent 
forgery. 

About 25,000 pounds of 
confiscated by the Government in 


city of 
each employee a 
The other side 


frozen egg products were 


recently Brooklyn 
by order of the Department of Agriculture A chemi 
showed 


cal and bacteriological examination of the eggs 


that each gram of the egg product contained 


,00 000 000 


organisms, some gas-producing, and some of the strep 
tococcus group. The desiccated eggs came from 
Chicago. 

According to the Revista Minera, a Spanish Royal 


decree has been issued ordering the form....ou of an 
Association of Laboratories for the encouragement of 
scientific investigations and experimenta! studies 
Any laboratory or similar 
belonging to the State may 
ciation provided that the 


obtained from the responsible department 


investigation department 


form part of the asso 


necessary authorization be 


Many experiments have been made to determine the 


toxic power of ordinary or ethyl alcohol, but no sys 
tematic experiments have hitherto been made with 
methyl or wood alcohol. The German physiologist, 


Mueller, has recently found that methy! aicohol is no 
more poisonous than ethyl! alcohol, to dogs. To man 
methyl alcohol is somewhat more than 
ethyl alcohol, but pure methy! alcohol is not sufficiently 
vapor of 
The 


caused, nat 


poisonous 


poisonous to cause danger of injury from the 
the methyl! alcohol various industries 
which occur in 
alcohol itself, 


used in 
such cases are 
but hy the 


accidents 
by the methyl 
which it contains. 


impurities 


According to W. R. Whitney, the addition of boron 
or beryllium increases the resistivity of irom to a 
high degree, at the same time improving its mechani 
cal properties and making a valuable steel for electric 
transformer sheets. The 
of course, a reduction of the eddy-current 
boron in the high-resistan 


increased resistance causes, 
losses The 


alloy 


may 


proportion oO 
vary from about 0.2 per cent to 5 per cent boron, but 
for most purposes the lower limit of boron content is 
preferable. The 
from salphur, phosphorous, or other ingredients 
effect is ascribed to the fact that a given 
alloy, containing given percentages of iror and alloy 
ing element, will have a higher resistance if the 
atomic weight of the alloying element is 
given percentage of the element 
tively 
percentage of an element of 


possible 
The 


weight of 


steel should be as free as 


low, a8 a 
introduces a rela 


molecules than the same 


higher 


greater number of 


atomic weight 


A new form of anemometer for recording separately 
the components of the wind motion in two fixed rec 
tangular directions, such as the north-southerly and 
the east-westerly, is described by J. T. Morrison in 
Royal Society of Edinburgh. 
this instrumént is a 


the proceedings of the 
The novel feature of 
mounted on a horizontal axis, the latter being moved 
in a horizontal plane by a wind 
always parallel with the direction of the wind. The 
sphere is connected, by suitable gearing, with a wind 
wheel exposed to the wind, and rotates with it, its 
total 


sphere, 
vane so as to lie 
movement of the 


rotation corresponding to the 


wind. The latter is analyzed into two components by 
means of two beveled discs, mounted on vertical axes, 
and pressing the sphere at their edges, so as to be 


turned by it with speeds and directions varying ac 


cording to the position of the sphere. The center of 
one disc lies east and that of the other north of the 
center of the sphere. The discs actuate 
that trace curves making a continuous record of the 
two rectangular components of wind-movement. 


separate pens 


After many months of discussion and experiment- 
ing, the French decided not to 
adopt aluminium coinage. 
dation of the Commission 
government appointed to consider the subject \ 


Government has 
This is on the 
of Scientists 


recommen 


vyhom the 


tain number of aluminium coins were made as a 
but the lightness of the white metal which 


was one 


of its chief recommendations has condemned it A 
five-centime piece (one cent) made of aluminium 
weighed only 1.9 grammes, as against 5 grammes fn 


bronze, and it is thought that a coin so light would 
slip through the fingers, especially the rough fingers 
of a workman. Tests are now to be made of bronze 
containing 10 per of aluminium, which, if 
adopted, will reduce the by one-half. This 
combination of metals possesses a fine golden yello' 
color, and the coins made of it will 
perforated so that they may not be mistaken for 20- 


franc pieces. 


cent 
weight 


therefore be 
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A RONTGEN-RAY CABINET 


BY FRANCOIS RICHARD. 


or water received by surface drainage; but the true 
dew-pond receives its water directly from the air— 
whether chiefly in the form of rain, mist, or otherwise 
is a question still unsettled. 

An essential feature of the dew-pond is its impervi- 
ous bottom, enabling it to retain all the water it gath- 
ers, except what is lost by evaporation, drunk by cattle, 
or withdrawn by man. The mode of construction 


water, and may supply all of it, as is maintained by Mr. 
Herbert Gibson in the current number of Symons’s 
Meteorological Magazine, who bases his opinion on ob- 
servations made by H. P. Slade many years ago. 

On the other hand, Mr. Edward A. Martin, who has 
been making an extensive series of observations in the 
downland of Sussex, with the aid of a Royal Society 
government grant, believes that he has found an im 
portant source of the water 
supply in the frequent mists 
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The increasingly frequent employ t of very power- 
ful apparatus for examinatior ind treatment with 
Réntgen rays, especially for the production of radio- 
raphs has naturally led to the invention f dev 
for rotecting f th nf nee of the Rontgen ra 
ll of the patient ody except those part Ipo! hich 
the t I i desired 
Hithert mn Fra at ast, no care has been taken 
protect the physician rhe 
Roéntgen sy cabinet, which is 
he ! bed and istrated, 
has | d to ipply this 
de ‘ 
i hie abinet constructed 
mahogany ind ge! i 
iitie Z 4 ~ 
hicl 
echtain arge proportion ol 
ad and arrests a injurious 
radiatior I transpar 
I | I n cian 
stationed bet d it to observe 


ta of the operation. 
The other parts of the cabinet 
ul lined with sheet lead, 


impermeable to Rént- 





To the front of the cabinet 


are attached the milliampere 
meter. by which the strength 
of the current which traverses 
the Crookes tube is measured, 
the valve which regulates the 
flow of the current, and the 
spintermeter (operated from 
behind the screen) by which 
the length of spark equivalent 
to the tube discharge is meas 


ured Within, or behind the 








that drift in from the sea. He 
is the author of several mem- 
oirs on this subject, from the 
latest-of which, published in 
the Geographical Journal of 
August, 1909, we quote the fol- 
lowing: 

“In regard to the question as 
to how far fog or mist goes 
toward replenishing ponds, it 
is well to bear in mind that the 
term ‘mist-pond’ has _ been 
found in use in the neighbor- 
hood of Worms Heath, in Sur- 
rey, in Kent, and in Wiltshire, 
as recorded by Messrs. Johnson 
and Wright. Mr. Johnson also 
records, in his ‘Folk-Memory,’ 
on Mr. T. W. Shore’s author- 
ity, that the term ‘cloud-ponds’ 
is used in some parts of Hamp- 
shire. I am also informed that 
some of the older inhabitants 
of Hampstead knew 
ponds on the heath by the name 
of ‘fog-ponds.’ Every 
one acquainted with the Sus 
sex downs must be familiar 
with the sea-fogs which sweep 
inland from: the south 


certain 


One’s 








cabinet are the condenser, the 
: 


rheostat, and the switchboard 


he switchboard is connected 


The cabinet in operatior 


clothing quickly becomes cov- 
ered with a deposit of dew-like 
beads, and it seems to me that 
the warmth of pond water will 





on coil and the 
turbine interr ter, which a1 


ojutside of and detached from 


the cabinet, by means of a long 
and flexible cable, containing 
six conductors, so that the cab 
inet can be placed in any posi 
tion that may be found most 


advantageous for observing the 
working of the apparatus and 
the effect of the rays on the 
patient 
->-o-e 
Dew Ponds, 

It is said that when Jack and , 
Jill went “up the hill” on their 
ill-starred water quest, their 
destination was a dew-pond on 


a summit of the English Downs 


The hydrology of the Down 
country as topsy-turvy as 
the nam lown” itself; for a 


own is an upland, and the 
»wns of the south of England 
afford their 


bountiful supply of water even 


inhabitants a 
when the intervening vales are 
parched with drought Hence 
one sees here the singular spec 
tacle of cattle being driven to 
the hilltops to be watered, and 





carts be sent uphill to pro 


cure water for the dwellings 
in the val! below 


What is a dew-pond? Mhe 





word is only to be found in the 











in no way act against the depo- 
sition of mist. . . . I am 
informed that on some of the 
downs in West Sussex the 
highest parts are chosen now 
for pond construction, as be 
ing more exposed to the south- 
west moisture-laden winds. 
Dew would not be deposited, of 
course, if the air were in rapid 
motion, but fog brought in 
from the sea would remain in 
spite of the wind, provided the 
temperature were sufficiently 
low, the seemingly stationary 
fog being in reality continued 
condensation of moisture.” 

So the namie “dew-pond” is 
a misnomer; but, as Dr. Hugh 
Robert Mill has recently re- 
marked, it would be a pity if 
this picturesque word should 
vanish from the language. 

According to the Ironmonger., 
Italy at present 
about 50,000 tons of tin-plates 
per annum, 
which is made in three tin- 
plate mills at Piombino, Darfo, 
and Savano, respectively, while 
the remaining 13,000 tons are 
imported from Britain. The 
conversion of this plate into 
tins leads to the production of 





consumes 


three-fourths of 








two newest dictionaries—the 

New International and _ the 
Supplement, both pub 

this year—though it has 

been used localiy for at least a hundred years, and per- 


longer 


n the first place, dew-ponds are all artificial, though 
the construction the oldest of them dates back to a 
prel le era rl irt of making them has not been 
lost, { Messrs. Hubbard n their “Neolithic Dew 
Ponds and i ‘ is that there is still at 
least one wanderi gang of men who will construct 
for the modern farmer a d nd that will contain 
more water during the heat « immer than during 
the winter rains 

The artificial ponds on the downs are not ail dew 
ponds. Many of them are simply storage reservoirs 


Front or outside view. 


A RONTGEN RAY CABINET. 


varies in some details. The bottom commonly consists 
of a layer of puddled chalk or clay, over which is 
strewn a layer of rubble to prevent perforation by the 
hoofs of animals. A layer of straw is often added, 
above or below the chalk or clay. The ponds may 
measure from 30 to 70 feet across, and the depth of 
water does not exceed three or four feet. 

The theory that these ponds are fed by dew, in the 
ordinary sense of the word—i. e., by the direct con- 
densation of the invisible moisture of the air—is sup 
ported by little more than the popular tradition implied 
by their name, and even tradition is not unanimous on 
the subject. Rain of course supplies much of their 


Back or inside view. 


10,000 tons of scrap, the bulk of 
which is treated in several de- 
tinning works, where about 
8,700 tons of iron and 210 tons 
of tin are recovered. The general practice is to treat 
the scrap in iron tanks, insulated from the ground, 
and fitted with pumps for insuring the circulation of 
the electrolyte. The six anodes im each tank consist 
of iron crates filled with the scrap, the seven cathodes 
being of iron plate. The current cunsumption is 1,000 
to 1,200 amperes, and the capacity per tank is about 16 
hundredweight of scrap, per day. The spongy tin is 
scraped off the cathodes, washed, pressed into cakes, and 
stored under water to prevent oxidation. The cakes 
are melted in a bismuth furnace, the oxidized portions 
being fined in a’ reverberatory furnace. The iron re- 
covered is very pure. 
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MARINE PROPULSION WITH TURBO- TRANSFORMERS 


A very interesting solution of the problem of 

turbine propulsion has been worked out and 

applied experimentally by Dr. H. Foettinger and the 

Works of Stettin, Germany. 

well-known that the number of revolutions 

operation of a turbine shows the 
and is considerably 

number of revolutions at which 

Hence when a 

is used for marine propulsion, it is neces- 

to compromise by adopting an inter- 

neither the engine nor 

the propeller operates under conditions of greatest 

reducing gear 

turbine and the propeller shaft. The 

construction of a satisfactory speed reducing gear 


marine 


Vulcan 

It is 
at which the 
greatest 


efficiency economy, 


greater than the 
a ship’s propeller is most efficient. 
turbine 
sary either 
ediate 


speed at which 


efficiency or to interpose a speed 


tween the 


adapted to the requirements of ship propulsion 
has offered unexpected difficulties. 

Dr. Foettinger’s speed reducing gear consists 
of a rotary pump driven direct by the turbine 


and combined in one structure with a water wheel 
shaft. The water 
circulates in a closed path formed by the pump, 
the water 


secured upon the propeller 
wheel and the stationary channels inter- 
pump and the water wheel. This 
r hydraulic transmission 
is called a transformer, and in conjunction 
vith its constitutes the turbo- 


posed between the 


speed-reducing gear < 


device 
driving turbine 


transformer. 


BY WALTER LANGFORD 
in Figs. 1 and 2 the general arrange- 
ment of the turbo-transformer in a boat which 
served for experimental purposes. A indicates the 
steam turbine; the covered admission pipe and the 
wide exhaust pipe are clearly visible in Fig. 2, also 


article show 

















the operating mechanism of the throttle valve. B 


designates the transformer connected with the screw 
propeller whose shaft is in line with that of the 
turbine. The turbine developed 400 effective horse- 
power, and the speed reduction ratio was 1750 to 320 
In Fig. 3, A is the shaft secured to and driven 
direct by the turbine shaft. The shaft A carries 


a rotary pump which at its periphery throws water 
into stationery channels provided in the guide C 
and from these channels the water is discharged 
against the blades or buckets of the water wheel 
B which is fast upon the propeller shaft designated 


by the same letter and provided with a thrust- 
bearing D. The water returns from B te A. The 
cut illustrates a demonstration model 

A slightly different construction of the trans 


former is shown in Figs. 4 and representing 
another demonstration model, The shaft A 

direct by the turbine, carries the rotary pump 4 
which takes in water at the center and discharges 


driven 


it at the periphery, by means of curved blades 
which throw the water against buckets or blades 
of the water wheel B which rotates in the same 
direction as the pump A, as indicated by the 


the arrows, and is fast upon the propeller shaft b 
After doing work in the wheel B, the water travels 
outwardly through channels formed by the station 
ary guides C and reaches the spaces between the 
receiving ends of guide ribs provided on the wa 








For this new drive, Dr Foettinger claims not ter wheel B. These ribs are somewhat U-shaped, 
nly an efficiency ranging from 70 per cent to 85 with one member of the U much shorter than 
per cent and generally exceeding 80 per cent, but the other, each rib being disposed ‘in a radial 
further the advantage of easy reversibility and ofa Fig. 1—View of Engine Room. plane. The short receiving ends shown in Fig. 4 
comparatively small reduction of efficiency when A, turbine; B, transformer. are on the front side of the transformer, that 
the ship is steam- is, the side nearest 
ing at cruising the turbine rhe 

eed mrs water by flowing 

Various types of between the U 
transformers have shaped ribs, is 
been designed in transferred from 
accordance with the front of the 
the principles ex transformer to the 
plained above In rear (Fig. 5) and 
some cases. inter then inward 
D iate wheels between the | said 
have been placed ribe, finaliy reach 
in the path of the ing the axial suc 
water between the tion chamber of the 
pump and the pump which is also 
vheel carried by visible in Fig. 4 
the propeller shaft, In each construc 
so as to effect the ; tion, the water 
speed reduction in travels in a con 


two or more stag 
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£ at 
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p I th 
turbil ‘ inues 
to rotate in h 

















tinuous path which 


is comparatively 
short This in- 
sures a construe 
tion remarkable 


for its simplicity. 


compactness, and 


= light 





weight; fur 





same direction, and 


ulte gz th speed 
eduction ratio 
The illustrations 
accompanying this a, drive shaft; A, pump; B, pump: 


Fig. 4.—Front view of demonstration model of another type, 
with part of casing removed. 


C, stationary member with guide channels, 





Fig. 5.—Rear view of model Fig. 4, with upper half ot 
casing removed, showing propeller shaft 6 and 
water wheel B with radial ribs to return 
water to pump. 


thermore, josses of 


energy by friction 


and whirling are 
reduced consider 
abiy, and any velo- 








eee 

















Fig. 2—Top view of engine room showing turbine A and transformer B, 





A , drive shaft of pump; B, propelier shaft and water wheel ; C. 


MARINE PROPULSION WITH TURBO-TRANSFORMERS. 


Fig. 8.—Demonstration model of one type of transformer, with upper part 


of casing removed. 


stationary member with guide channels; D, 


thrust beari ng for propeller shaft 
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city w he water retair it its return to the 
pump, diminish e energy required for the ope 
atioi of the m ind hu contributes to the at 
tain n ! fficiency The production of a 
vacuu rtain places (cavitation) and corrosion 
whi I attributed to such local vacuum 
are avoided Imos entirely with the turbo-trans 
former, without any special provision Still, if ir 
creased security in this direction is desired, the 
circulatory path may be connected with a stand 

or vith other mean for ng th preserva 

of a constant pressur hin tl Appa 
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A MAMMOTH OFFICE BUILDING DISSECTED 





We are 1 ipt to be impressed by a building 
thai Kes thers in point of height rather than 
bulk, 1 our eyes are constructed to take 
! ert of an obje and hence give us 
i a nadequate conception of its cubical content 
For ii an it is not half so sensational to state that 
the coa imed by a transatlantic liner in a single 


d occupy a bin 60 ft. square and 50 ft. deep 


as to sta that a train over a mile long would b é 
i t t al il i 

ihe vesse! Again t! great ramid of Cheops, which 

is the bu est numet! bullt by man is frequently 

use is a unit ich to show the enormity of our 

annua I ir output of coal, the production of 

iron and the tike, but frequently this results in filling 


the reader with astonishment at the hugeness of the 
rather than impressing him with the 
enormous bulk of the product compared therewith 


Public tnterest in large buildings has been so occu 
pied with the loftiness of the Metropolitan and Singer 
to ~ ecent year that other buildings, much 
argel when their three dimensions are considered 
have received practically no attention For ex 


ample the City Investing Company's building, though 


many ime 


itkier than the towers just referred to 
has been almost completely overshadowed by the 
neighboring Singer tower because the latter reaches 
ip a hundred odd feet higher 

However the tower type of building has about 


reached it limit of height, not on account of any 
structural difficulties, but because the revenue from of 
fices hardly provides sufficient return on the original 


nvestine ror th reason, the sky-scrapers of the 
future will ha to be wide and deep as well as tall 
Our sky piercing towers have established the records 
but tl al work of raising the sky line of New 
York will be done by the large buildings that are grow 
ig to re I ne ts it 3 only fal that 
these t igt t oO ta buildings, should re 


rhe largest offiee building now in course of con 
struction is an annex to the Whitehail Building on 
Battery Place The original structure is only twenty 
stories high, but the Annex is to consist of thirty 
one storie und will rise to a height of 415 feet from 
the irb While this is about 75 feet less than the 
extreme height of the City Investing Building, it repre 
sents a larger rental capacity when combined with the 
old buildi: the office space in the two being 550,000 
square feet, or more than in any other building in the 
world The Annex is built on a plot of 51,515 square 
feet, and the total cubical capacity of the building, 


exclusive of the foundations, will be 11,000,000 cubic 


Before commencing the actual construction of the 


building, it is necessary to excavate 17,000 cubic 
yaras of eartl rhis equivalent to digging a narrow 
trench feet wide and 6 feet deep all the way from 
the Battery to Madison Square 

in order to convey an adequate idea of the tre- 


mendous proportions of this building, our artist has 
dissected the structure and assembled the principle 
materials about the Madison Square Garden and Tower, 
as shown on the front page illustration. The structu 
ral stee! work, representing 14,000 tons, has been built 
girder of standard proportions 19 
Teet juare, he etal being correspondll y he 
ind tl extel » a height of 30S feet The girder 
eompares favorably with the Madison Square Tower. 
in constructing the walls of the building seven and 
a half milifon common brick will be ‘used, and these, 
if built up into the form of a brick of standard pr 
portions would. completely overshadow Madison 
Square Garden In addition to the common brick 
100,006 face brick will be required in the building as 
well a 00 tons of ornamental terra cotta and the 


latter molded into a single capital would occupy the 


dimensions given in the illustration. Within the 
buliding ther will be 450,00@*square feet of partition 
tile and 120,000 square feet of column covering. 45,000 


barrels of Portland cement will be used. The cinder 


fill for the floors will be bout half a million cubi 
feet, which, if put into a rural sidewalk of standard 
dimensions would reach nearly all the way from New 
York to Philadelphia It is astonishing how much 
giass is required in the building If made into a 
single sheet it would cover 60,000 square feet, or more 


than an acre and a half. Even such a thing as the 
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vindow weights is an enormous item, as will be evi- 
lenced by comparing the huge window weight in the 
illustration with the man shown at the right hand 
side While modern office buildings are constructed of 
fire proof materials, a certain amount of wood is abso- 
utely necessary. For the floors alone of the Whitehall 
Annex, 800,000 board feet of yellow pine will be re- 
juired, while for the base molding, 80,000 feet will be 
ised 

To heat the building, 65,000 sq. feet of radiator 

face will be furnished and if a single radiator were 
made to provide this amount of radiating surface 

would rise almost to a level with the roof of the 
Madison Square Garden. The boiler equipment of the 
building will consist of 21,000 horse-power, and the 
engines of 2,000 horse-power The combined candle- 
power of the electric lamps will be 190,000 and there 
will be over 3,000 electric fixtures, with 65 miles of 
conduits and wiring. Ten miles of plumbing will be 
While these 
are only a few of the items required in the construction 


necessary and 20 miles of steam pipes 
and equipment of the building they suffice to show that 
1 large structure may possess a great deal of interest 


height 





<> +--+ 
How Holls was Killed. 

It will probably never be quite clear in what way 
Rolls was killed, but there can be no doubt that in 
this case, as in several recent accidents, the immediate 
cause of the disaster was the failure of the machine 
itself It is, of course, possible—and, in fact, prob- 
able—that this failure was caused by the aviator trying 
to make a very sudden change in his course in order 
to alight in the exact spot desired, and that this in- 
volved putting over the tail plane to such an angle as 
to bring a greater strain on it than it was intended to 
beal What is certain is that the framing of the tail 
broke, the machine became uncontrollable, and fell on 
its head. The rudder was found attached to the frame 
work after the accident. The accident in’any case em 
phasizes the lesson that the factor of safety in the 
various patts of aeroplanes requires a great deal more 
consideration than it always gets. It is always possi- 
ble that aviators will put either their elevators or rud- 
ders hard over, and there may in practical flight be 
cases where this is absolutely necessary Now no one 
would consider the steering gear of a boat or motor car 
satisfactory if simply putting it hard over when in mo 
tion caused it to break, and the reliability of these 
parts in aeroplanes must be brought up to that of other 
machines It may be objected that this would cause 

weight, but it would be better for the machine to 
be slightly heavier and safe 

That it would be quite possible to’ make the machine 
heavier without preventing its flight is evident from 
the fact that flights have been made with a passenger, 
and, in fact, sometimes with more than one passenger 
It is, however, true that giving the parts a larger factor 
of safety might reduce the weight available for engine 
power or fuel, and consequently interfere with “rec 
ords,” and therefore competitions in which making 
records is the principal point may not be altogether 
good for practical progress. If one could have a “reli- 
ability trial” on the lines of the motor car trial, it 
would probably do much more good 

The death of Mr. Rolls will be a very great loss 
to English aviation He was one of the pioneers in 
motoring, driving for some years as an amateur. Avia- 
tion was, however, taken up entirely as a sport, and 
not, as in many cases, as a means of making money, 
and there can be no doubt of the value of such men 
in the progress of aviation. It was really the enthu- 
siastic amateur who developed the motor-car, as he 
found its defects, and had no trade interests to prevent 
his saying what he thought Mr. Rolls was generally 
considered a bold, but not a rash, aviator, and no 
one who saw him rounding the marks at Bournemouth 
could doubt his skill It will be recollected by most 
that he is the only man to have made the double 
journey across the Channel.—Engineering 

—_ —_ <—>+-2--- ———____——" 
The Current Supplement, 

In the beginning of 1908, the South African Cham- 
ber of Mines in co-operation with the Transvaal Gov- 
ernment, arranged for a practical trial of small rock 
drills for stoping. Two prizes of £4,000 and £1,000, 
respectively, were offered. The results of this year’s 
competition are published in the opening article of 
the current SuppLement No. 1805. An excellent 
article is one entitled Superheating at Sea. Mr. Har- 
rington Emerson arraigns Our Inefficient Industrial 
Organization and points out how it can be improved by 
the adoption of a “staff” as in the army. Some inter- 
esting novelties and inventions are described and ilk 
lustrated. The Paris correspondent of the Scentiric 
AMERICAN writes on The Radioscope, an instrument de 
vised for use in making measurements of radio-activity 
of various substances The summary of Sir J. J. 
Thomson, F.R.S., on Light and Electromagnetism is 
continued. Impulse and Reaction Turbine Systems 
are critically analyzed. 
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A Universal Differential Pressure Chamber, 
BY JOHN B. HUBER A.M... M.D, 

There is now no region of the human body sacred 
from the surgeon’s knife. N6 day passes in any hos 
pital of fair dimensions that the abdominal cavity is 
not invaded. Who, several decades ago, dared venture 
upon entering the cranium? Yet to-day this is 
done frequently; brain tissue is relieved of pressure by 
depressed fractures, adhesions occasioning epileptic 
seizures are separated, cysts are evacuated, cerebral 
abscesses are drained, blood clots are removed not only 
from the surface of the cerebrum after injury, but 
also from the most deep-seated and vital tissues, as in 
apoplexy. 

Until very recently, however, the surgeon has paid 
the thorax deep respect—that cage which imprisons 
the lungs, the pleura, the heart, and the great vessels; 
because, while the cerebrum and abdomen contain 
organs not immediately essential to existence, we 
should die almost instantly if the heart and the lungs 
(especially the latter) are put out of action, and 
because the resilient and elastic lung tissue tends to 
collapse, on opening the thoracic cavity, under the at 
mospherie pressure of fifteen pounds to the square 
inch, to which the surface of our bodies is subjected. 

Before 1904, the thorax had indeed been entered, but 
not safely, unless inflammatory adhesions between the 
pulmonal and costal pleure protected the collapsible 
lung tissue against the ordinary atmospheric pressure. 
But such operations were not justifiable, except when 
the patient’s case was desperate. The surgeon must 
operate within the thorax as safely as anywhere else 
within the economy; besides the possibility of an im 
mediately fatal issue, the serious disease, acute pneu 
mothorax, must be feared from such an operation. 

In laboratory work on animals a cannular or an 
inhalation tube has been tied in the incised windpipe, 
through which air has been rhythmically forced by 
bellows, and by which means artificial respiration has 
been maintained as long as needed; but such devices 
were not applicable for human beings. 

So surgeons have recognized that such operations 
as thoracotomy and pneumectomy cannot be done with 
impunity without the aid of differential air pressure 
Much experimentation had been done to this end, with 
the result that both the lungs and the esophagus may 
now be safely invaded. The heart may be exposed te 
view, the pericardium opened and the myocardium 
incised. All this is not the easiest thing in the world: 
nevertheless, the skilled surgeon may now proceed 
with confidence upon operation most hazardous a few 
year since. 

Among a number of devoted physicians who experi 
mented in differential pressure surgical work, Brauer 
and Sauerbruch, in Europe, established fundamental 
principles. The result was that in 1904 there were 
operating chambers in use in Europe. Brauer’s appar 
atus is a single positive pressure chamber akin to that 
presently to be described. That of Sauerbruch is a 
negative pressure chamber, the patient’s head being 
outside of it in the ordinary atmosphere, his body being 
in the chamber. As in all pioneer work, they were 
open to various objections. They were made of metal; 
voices reverberated in them; surgeon and anesthetizer 
were separated by a solid wall; the noise made fele 
phoning impossible; the operator could not see his 
patient's face; there was not sufficient room; there was 
no provision for breakdown of power; there was nega- 
tive pressure only, or positive pressure only. 

Up to the spring of 1908 the existing apparatus was 
of two types; one working from atmospheric pressure 
downward, negative pressure; the other from atmos 
pheric pressure upward, positive pressure. There was 
none working both ways. Wherefore Dr. Willy Meyer 
of New York city, and his brother, Mr. Julius Meyer, 
an engineer, built a double chamber for use in posi- 
tive and negative differential pressure. It was in this 
chamber that I saw the whole left lung of a dog re 
moved, cito, tute et jucunde, as our medical forebears 
used to put it. A description of this chamber follows: * 

There is an outer negative pressure chamber (the 
operating room) within which is a positive pressure 
chamber (the anesthetizer’s room). It is thus possible 
to operate under either negative or positive differential 
pressure; under a combination of the two; or from one 
to the other in the same operation. 

The advantages of combining two chambers to form 
one apparatus are: The operating table remains fixed 
under whatever pressure the operation is done; and 
there is avoided the moving of the table from inside 
to outside necessary with the European tables, should 
it be considered feasible to change the pressure from 
positive to negative, or vice versa. Moreover, in this 
Meyer chamber there is ample space for the surgeon 
and his assistants and nurses, arranged for by the 
projecting head box, in which there is an aperturé 
closed by a rubber collar, adaptable to the size of the 

(Continued on page 113.) 
* Based on Dr. Willy Meyer's paper, “* Pneumectomy, with the Aid « 
Differential Air Pressure,” in the Journal of the American Medica! As 
sociation, December 11th, 1909. 
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forrespondence. 
“TYPE OF MONOPLANE SHOWING GREATEST “ ASPECT 
RATIO.” 
To the Editor of the Screnriric AMERICAN: 

The article appearing in the ScientTiri AMERICAN 
SuppLEMENT of May 7th, 1910, entitled “Table of 
Aeroplanes at Olympia” (some observations on the 
theories of flight) should prove of particular inter 
est to the actual builder of flying machines as well 
as to the systematic student of aerodynamics. Only 





comparisons of dimensions, angles, areas, screws 
power plants, etc., of the different machines will lead 
to more definite knowledge of mechanical flight, with 
more precise results in consequence. 

Under the heading “Aspect Ratio” in said article 
some statements are made to which exception mus 
be taken, and it would probably interest your read 
ers to know that monoplanes can be built of the 
same and even largér “aspect ratio” than any biplane 
or triplane ever constructed, combining at 
the same time great strength with extreme 
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livery of air is made quite uniform, i. e., the air moves 
from the helix disk at the same rate of speed all over, 
the stream lines are straight and do not churn the 
air, and therefore no eddies are produced. This 
combination propeller in an inclosure pulls the ma- 
chine, instead of pushing it, as is the case with an 
all-round open propeller; no air can escape, and a 
thoroughly efficient grip on the air is effected. Each 
complete turn of the propeller disposes of the helical 
air mass, screwing itself into a new supply, and need- 
less to point out that the inside air moves at a very 
much higher rate of speed than the outside moving 
air, in fact quite a perceptible compression takes place. 

The power plant, in trim for flying, consists of a 
new and improved revolving motor of 72 horse-power— 
A.L.A.M. rating—but will develop considerably more, 
revolving in a vertical plane, similar in arrangement 
to the gyroscope in Brennan’s monorail car. The 
power is taken from the crank case by a Whitney 
roller bearing chain up to the propeller shaft. Great 
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except that there is room for three passengers besides 
the operator. 

The motor installed at the time when these phote- 
graphic views were taken, a few weeks ago, is V 
shaped, 8 cylinders, air-cooled, developing at times 
51 to 52 horse-power, but no sustained flights have 
been attempted with it. It is employed most of th 
time on the test box for short-time propeller 
experiments. 

Dimensions of the machine are: 
29 feet; span, 50 feet; total area, nearly 1,000 square 
feet; total weight, about 1,150 pounds; aspect ratio, 


Length over all 


8.33; horse-power, 72 to 100; propeller, 8 feet diameter 
Special features: Pendulum system in combtnation 
with gyroscopic action of engine and consequent auto 
matic equilibrium .and stability. Propelier in in 
closure, metal construction throughout Four years 
have been spent in the construction of this machine 
and over one thousand aluminium castings have been 
used, of which about 450 are of different design. The 

greatest trouble has been encountered in the 

construction of the pivotal planes and the 





lightness, comparatively speaking. The 
monoplane in mind weighs only 1150 pounds, 
built entirely of aluminium, has an area 
in the two transverse planes of 600 square 
feet, with an aspect ratio of 8.33, i. e., the 
span of each pair is 50 feet with a plane 
depth of 6 feet. There is additional active 
plane surface, however, in the upper hood of 
the cylindrical portion of the support of 
neariy 400 square feet. This cylindrical 
portion without struts weighs 98 pounds; it 
has a diameter of 8 feet 3 inches by a 
length of 24 feet. The upper, or transverse, 
planes are bodily adjustable with relation 
to the support. From the balancing rods 
clusters of German piano wire lead to the 
upper planes and continue from the top to 
the center of the cradle or main truss, but 
all the ribs and the planes are trussed 
separately in the four directions. A care- 
ful examination of the photographs under 





a magnifying glass will easily disclose the 





aluminium propeller. 
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A BALANCED ROTARY ENGINE. 
To the Editor of the Screntiric AMERICAN 
It occurred to me, while reading your in 
teresting account of Herrick’s rotary ¢ 
that the balancing of the steam pressure on 
the main shaft might be effected by the use 





igine 


of two pistons thereon and two valve drums, 





one on either side of the above shaft. There 
would in addition be a turning couple on the 
shaft instead of an ordinary single crank 
movement. Immo 8S. ALLEN. 

London, England. 

——-s>-2?--.o —- 
OUR NAVY AS NATIONAL INSURANCE 

ro the Editor of the Screntiric AMERICAN 

I was interested in reading your editorial 
of May 2ist entitled “Our Navy as a Nation- 





al Insurance,” and note that you make out 





method of trussing, which is so effective 
that a weight of 350 pounds, suspended 
from each extremity of a pair of planes, 
showed no undue strain or displacement. 


Three-quarter view of aluminium monoplane built of larger “Aspect 
Ratio” than any biplane or triplane ever constructed. 


the cost for the building and maintenance 
of the navy to represent a premium of only 
4/100 of one per cent of the wealth of the 





You will observe that wherever a wire is 
crossed by another wire, thin steel plates 
lock the intersections, so that the whole 
machine is absolutely rigid, as every wire 
is under proper tension without the use 
of turnbuckles or other devices; and each 
wire meets its counterpart in a circle. 
These planes move laterally to the extent 
of 25 degrees, but can be locked in any 
position as well as be controlled by the 
steering wheel at the will of the operator, 
and serve to steer to the left or right; but 
the principal function of these _ pivoted 
planes, as will be seen, is to preserve an 
automatic equilibrium. The balancing rods, 
instead of being loaded down with heavy 
weights, are checked by heavy steel double 
springs, as shown on the left steering wheel. 
Sudden gusts of side winds are also taken 
up by these springs. Both pairs of planes 
work in perfect, rigid unison; each pair 
of planes is trussed forward substantiall- 
to a swivel to meet the head resistance in 
flight 

The vertical rudder, as shown in the 
photographs, is entirely superfluous and 
serves only for experimental purposes, and 
is taken off for actual flights. The gaso- 








United States. 

Granting that this is true, is it not also 
true that at present 70 per cent of the cost 
of running the government is required for 
the army and navy? If the writer remem- 
bers correctly, you within the last year il 
lustrated the government expenditures on the 
front cover of your journal, in which the 
army and navy were represented by figures 
of a soldier and a sailor, and towered above 
all other expenses to the tune of 70 per cent. 

Granting again that your former figures 
were correct, could not this 70 per cent or a 
part of it be spent to a far better purpose 
than in an effort to maintain land and sea 
organizations and machinery for the sake of 
killing imaginary enemies? 

New York city. 

—_———-3+ Oo +e 

“MECHANIPULATE” VS. ‘‘ MECHANIZE.”’ 
To the Editor of the Screnriric American: 

Your valuable journal has the true sci 
entific spirit, and will, therefore, be open to 
adverse criticisms as well as to favorable 
ones, for we progress through hearing both 


PALMER H. LANGDON. 


sides. I presume, therefore, that your in 
vitation to “discuss the merits” of the pro- 
posed word, “mechanipulate,” includes the 








line tanks are on each side of the machine, 
and hold 5 gallons each, but in flying trim 
are replaced by two larger ones of 14 gal- 
lons capacity each. 

The horizontal or lifting planes are in 
three sections, one on each side, projecting 
with a total area of 48 square feet, and controlled by 
the ‘right steering wheel. The propeller is a skele- 
ton frame cast in aluminium, covered with sheet 
aluminium, trussed and ribbed, 8 feet in diameter, 
with a pitch of 12 feet, and absolutely balanced. The 
widest section is 32 inches, running on Hess-Bright 
ball bearings, and weighs complete 52 pounds. On 
the electric tester it delivers a thrust of 750 pounds 
at a speed of 1000 R.P.M., with a “collar” around the 
propeller, requiring 64 horse-power to drive it. This 
thrust has not as yet been made use of in experi- 
mental flights, but attempts will be made shortly to 
turn on full power and see what happens. 

The second smaller pair of blades observable are 
of special interest. They are only 4 feet in diame- 
ter, and taper toward their periphery and overlap 
the axis and fill in, in a way, the inner space of the 
large propeller. This 4-foot propeller has a much 
larger pitch, and is capable of moving in either direc- 
tion, and at the same or various speeds (higher or 
lower). The reasons for that are obvious; the de- 


End view of aluminium monoplane, showing the combination propeller 


within the eylinder. 


TYPE OF AEROPLANE SHOWING GREATEST “ASPECT RATIO,’ 


things are expected from this motor, which has now 
been under construction ever since the first part of 
last January. ‘The previously used revolving motor 
developed over 80 horse-power, although rated only 
56 horse-power—A, L. A. M. rating—but unfortunately 
it suffered shipwreck the latter part of December on 
account of some flaws in the cylinders. Besides that, 
the lubrication proved very inefficient, as centrifugal 
force prevented the economical use of lubricants, The 
number of R. P. M. in the new motor has been re- 
duced on the crank case to 800 R. P. M., but 400 
R. P. M. are being taken off from an opposite moving 
device on the motor, and all other errors discovered 
have been carefully avoided. It will* weigh, complete 
with all accessories, somewhere around 250 pounds. 
Experience has shown the expediency of adopting a 
heavier weight motor to secure greater reliability, 
ever-ready power, and steady delivery, thus assuring 
continuous running for long periods. Trials with it 
are expected in the near future. Little can be said 
for the chassis but what can be seen in the pictures, 


discussion of its demerits as well, and to 
my mind the demerits seem to cutweigh its 
merits. The word “manipulate” is based on 
two Latin words To substitute for the 
Latin “manus,” hand the Greek word 
“machine” makes not only a “barbarism” 
of it, but a meaningless barbarism, as if in the Engiish 
word “handling” we should substitute “machine” for 
“hand” and create the word “machine-ling.” 
The word “mechanize” is shorter, is correctly 


formed from the Greek word “machine,” as is 
“mechanism” or “mechanical,” and is now in the 
dictionaries. Why not use it instead of the nev 
word? Epwarp P. Fosrrr 


Cincinnati, Ohio. 
I 
It is announced that the generating plant of the 
Shawinigan Water and Power Company is to be mor 


than doubled by the addition of a new power-house oi 


75,000 horse-power to the existing 55,000 horse-power 
plant, and taking its water supply throngh es from 


the same forebay. According to the Canadian Wieetri- 
cal News, the distribution system of this company is 
the largest in Canada, consisting chiefly of 50,000-volt 
lines of aluminium on wooden poles, and including e 
25.000-volt subfluvial cable 7,000 feet long, at Three 
Rivers, Quebec, 
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THE NEW PHOTOGRAPHIC APPARATUS OF THE PARIS 
SCHOOL OF MINES, 
BY JACQUES BOYER, 

The new photographic apparatus illustrated by the 
accompanying photographs has just been installed in 
the Schoo! of Mines in Paris. ‘The apparatus was «d: 
vised by M. Henri Ragot, of the Geological Laboratory 
on 


of the Sorbonne, for the convenient reproducti 


any desired scale, of both transparent and opaque 


objects. The apparatus shown in Fig. 1 is used only 
in a vertical position, for reduction photographs in 
natural size and small enlargement The apparatus 
shown in Fig. 2 is used f it enlargements and 
may be placed either vertically or horizontally. In the 
first apparatus, fig. 1, the focusing can be effected by 
moving either the camera or the object-holder. The 
camera is attached to two vertical rods, which slide 
on two fixed posts, and is balanced by a counterpoise 
attached to a cord passing over a pulley. Rapid 


motion of the camera is effected by loosening the two 
screws which are seen at the level of the operator’s 
head and moving the camera frame up or down by 
hand. Slow motion is produced by means of a hori 
zontal wheel connected with a sleeve, which carri« 1 
screw thread and engages with a screw on a central 
fixed rod Ry loosening the screw seen on the central 
rod between the object-holder and the lens, the object 
holder can be moved rapidly by hand. Slow motion of 
the object-holder is effected by tightening the screw 
and turning the crank shown in the photograph, which 
by meane of bevel gear, turns the central rod, and 
thus causes a second sleeve, provided with a screw 
thread and attached to the plate-holder, to rise or 
descend 
The second apparatus, Fig. 2, is intended for use 
with microscopic objects, but instead of moving the 
microscope by means of a rack and pinion, as is 
usually done in work of this character, focusing is 
effected by moving the object The entire apparatus 
is attached to a rigid beam and may be used in a hori 
zontal or a vertical position. The object-holder rests 
m a carriage which is movable upon a second and 
larger carriage. The large carriage is moved rapidly 
by turning one of the wheels and long rods shown in 
the photograph, and the smaller carriage is moved 
slowly, with respect to the large one, by turning the 
other wheel and rod. A Zeiss planer lens of short focus 
is used for moderate enlargements and a microscope 
As the 
pitch of the screw threads which are cut on the long 
rods ts only one-fifth inch, the focusing can be accom 
plished as easily and accurately as with a rack and 


objective for enlargements on a greater scale 


pinion. The object is illuminated by a Nernst lamp of 
120 candle power, provided with condensing lenses. 
The part of the object which it is desired to photograph 
is brought into the field by means of a total reflection 
prism and a microscope eye-piece attached to the 
camera, as the great length of the apparatus makes 
it impossible to move the object by hand while observ 
ing its image on the ground glass screen. In addition to 
these two forms of apparatus, the photographic labora- 
tory of the School of Mines contains 


an excellent equipment, including 
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two plans recently in a Scandinavian engineering 
journal. Of these two plans the one for the formation 
of a tunnel between Copenhagen and Malmé6 will prob- 
ably be accepted, as the other (for a connection between 
Helsingor and Helsingfors) would be difficult to execute 
owing to the depths existing in the northern parts of 
the sea. The tunnel will start from the new Copen- 
hagen railway terminus, now in course of construction, 

















Fig. 1.—Vertical Camera. 


and will then run along a dam and over a bridge to the 
island of Amager, at the southern extremity of which 
there will be the mouth of the actual submarine tunnel. 
The railway will again come to the surface on the 

island of Saltholm, the tunnel again commenc- 
ing at the eastern coast of this island and terminating 
The total length of-the line will be about 
36 kilometers, (221/3 miles). The tunnels will con- 
sist of large tubes, sunk beneath the sea, and the 
trains will be driven by electricity. There will be a 
double set of lines, and every care will be taken to in- 
sure regular and safe working. What a great saving 
of time would be effected may be seen from the fact 


at Schonen 
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THE MECHANICAL SIDE OF CONEY ISLAND.—WHERE 
THE IMAGINATIVE INVENTOR HOLDS SWAY. 

One of the first questions which the returning trans- 
atlantic traveler is asked by his foreign fellow voyager 
is, “Where is Coney Island?” and life is made miser 
able until the tall towers and the revolving Ferris 
wheels are sighted a short time after leaving Fire 
Island. At night the scene is a most impressive one, 
for enough light is being used to illuminate a city 
of five hundred thousand souls, while the power which 
is being used in “making the wheels go round” would 
operate the largest manufacturing plant in the United 
States, and the daily capacity of the trains and boats 
would serve to carry all the political conventions of a 
year. 

Life at Coney Island is very complex and runs the 
gamut from an exclusive cottage colony and luxurious 
hotels, way down to a liberal installment of the sub- 
merged tenth. It has its joys, its sorrows, its 
churches, missions, schools, and seaside-rests which 
give surcease from the stifling tenements of the East 
Side for sick babies and wan mothers. Saturday and 
Sunday the sandy little Island has its crowd of five, 
six, or even seven hundred thousand day visitors, who 
tax the transportation companies’ resources to the ut- 
most. Monday or Tuesday is the best day on which 
to visit the Island to those who wish to obtain some 
idea of its mechanical mysteries, as then the resort 
is comparatively uncrowded. We have elucidated in 
the Screntiric American of August 15, 1908, many of 
the illusions and amusement devices which flourish for 
a year or so and then give place to other novelties 
demanded by the fickle public taste. The great amuse- 
ment parks of the West End or “Coney Island” proper, 
have to be practically rebuilt every two or three years, 
and each successive improvement tends to make the 
ever-present scourge of Coney Island less dreaded, for 
the resort has always been a prey to fire, but now 
thanks to the efficient high pressure salt water service, 
the Island is comparatively safe. The flimsy wooden 
construction of a dozen years ago has given place to 
steel, reinforced concrete, and fireproof wood work, 
and fire fatalities are now reduced to a minimum. 

Most of the amusement devices we illustrate are 
on or near the so-called “Bowery” or in the amuse 
ment parks. The “Bowery” is par excellence the place 
for barkers’ yells, mechanical pianos, hot .corn, hot 
frankfurters, dips of death, swirly-swirls, loops, flip- 
flaps, and other innumerable devices for extracting 
the nimble dime. To those who are fond of the water 
we have bathing accommodations from handsomely 
fitted up bath houses with steam rooms and swimming 
pools for those who can pay well up to a dollar for 
the privilege of a sea bath, to more moderate estab- 
lishments where a ten, fifteen, or twenty-five-cent 
charge is in vogue for the use of a bath house, suit, 
and a well-worn towel. In the height of the season on 
hot Sundays, a bath is a thing for which one may 
have to wait for hours, even in the first-class estab- 
lishments A few years ago the bathing beach was 
unclean to a degree, and a bather would bob up 

alongside decayed cabbages, ancient 
derby hats, barrel staves, and all 





two dark rooms provided with 
all necessary apparatus, and a third 
and larger dark room containing an 
enlarging camera and a paper hold- 
er for the production of enlarged 
positives 30 by 40 centimeters (12 
by 16 inches) in size The camera 
and the paper holder are mounted 
on a single frame, which is sup- 
ported by springs on four light ma- 
sonry columns In consequence of 
this arrangement the tremors pro- 
duced by the passage of railway 
trains and trolley cars affect the 
negative. the lens and the paper 
simultaneously and to the same 
degree, and therefore do not dimin 
ish the sharpness of the reproduc 
tion Another nlarging amera 
sliding on raiis, and provided with 
a lens of 12 inches focus, is used 
for the reproduction of drawings, 








the filth from the great city. Now, 
thanks to a rigorous harbor patrol, 
the water contains only its salts and 
a small amount of organic impuri- 
ties which is inherent in all bath- 
ing beaches adjacent to a me- 
tropolis. 

The third factor after amuse- 
ments and bathing, is food. It would 
be a rash man who would attempt 
to «enumerate the purveyors of food 
and drink on this congested little 
Island, probably two thousand would 
not be far from the mark. Every- 
thing can be obtained from the most 
expensive luxuries cooked by highly 
salaried chefs, down to the lowly 
but tasty hot beef sandwich, roasted 
in the good old-fashioned way on a 
spit over the glowing coals. Every 
peculiarity of taste is reckoned with 
and the cuisine ic attractive enough 








measuring 12 by 16 inches. The 
same apparatus, with the addi- 
tion of two arc lamps anda 
series of screens, is employed 
for instructing the future engineers in the methods of 
phote-engraving 
ee ee — 
A Submarine Military Tunnel, 
BY ARTHUR U KEANE, M.J.1 

The gigantic project of a military submarine tunnel, 
with a view to effecting (for strategical purposes) a 
connection between the Swedo-Norwegian and Danish 
railway services, has been conceived for some time 
past, but it has now taken tangible form. Of course 
the intention is to use the tunnel as a means for mak 
Ing one single military unit out of Denmark and 
Sweden, Mr. Quistgard, a leading engineer, proposed 


Fig. 2.—Vertical or horizontal camera, for microphotography. 


NEW PHOTOGRAPHIC APPARATUS OF THE PARIS SCHOOL OF MINES. 


that, when the tunnel is completed, it would be pos- 
sible to go from Hamburg to Malmé in about three 
and one-half hours less than is iow required. The plan 
is now being submitted to the Swedish Parliament and, 
it is asserted, it is certain to be accepted. 

The French Government has announced its inten- 
tion of subjecting flying machines to inspection. Just 
what is to be accomplished by this inspection it is diffi- 
cult to foresee. The Wright brothers, as well as the 
leading French aviators, have expressed the opinion 
that machines are now built as staunchly as they can 
be in the present state of aeroplane art. 





to make a park of tw> or three hun- 
dred automobiles a common sight. 

Paramount among the amuse- 
ments on the Island are the “rides,” 


- which seem to be the logical outcome of the merry- 


go-round, and the exciting “shoot-the-chutes.” The 
rides are dependent upon gravity or motors and are pro- 
vided as auxiliaries to help up the steep ’places. The 
gravity railroads are safe and equally thrilling when 
well constructed, especially when protected with the 
device invented by Mr. Stephen A. Jackman, as shown 
in our issue of August 15, 1908. One of our engrav- 
ings shows one of the thrilling descents on a ride 
krown as “The Great Divide” in “Dreamland.” The 
rides which have motor auxiliaries are not necessarily 
any safer than the gravity ride, but there appears to be 
(Continued on page 112.) 
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The collapsing elevator. 








a 
Statue moving mechanism. 


To the top of the “Chutes.” A Steep Descent on the “Great Divide.” 


The double whirl. The eccentric statue, 
THE MECHANICAL SIDE OF CONEY ISLAND,—WHERE THE IMAGINATIVE INVENTOR HOLDS SWAY, 
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NO 1] Ni ‘ A cHo y TUITION 

Any ixteen different irked cards can be used 
in this-trick to demoi ra to disbelievers the exist 
el ot a Att 

Arrange tl urd n four rows of four cards each 
as in Fig 6 convenience in the present case 
ordinary playil eards have been chosen Request 
one of the spectators to bear in mind any one of the 

xteer irds and advise the performer in which hori 
zontal row, 1-1, 2-2, 3-3, or 4-4, his selected card lies 


The performer now gathers up the cards in packs 


of four each, taking up the cards so that the fourth 
ene in each pacl a card taken from the row dé 
nated I hen la th out as | 

of four card ! t ake care t th cards 
f each pa ! nta ! be dor th 
cards in the « gna 1 ro in the first lay-out will 
in th econd la assembled in the fourth verti 
cal row h performer again asks the chooser 


to inform him in which horizontal row the card he 
lie counting as before from the 
»p horizontal row downward With this information, 


at hand the performer knows the card selected, because 


he kas been ad ed at just which part of the row con 
taining the card it located All that remains for 
him to do, therefore, is to show the card to the spec 
tater n a lexterous a manner as possible 

Perhaps the best way of doing this is as follows 
Pick uy card n four packs of four cards 


o have the selected card on top 


of one of these packs, face downward with the others. 


Piace the four packs on the table, as in Fig. 17, being 
arefu » remember in which pack the selected card 
ies Sul ‘ for example it is the top card in pack 

No, 3 Asi h arty who previously selected the 

ecard choose any two of the packs. If he says No 
and No. 2, or No. 1 and No. 4, or No. 2 and No. 4, 

remo. the packs designated; if No. 1 and No. 3, re 
Ack ' 2 and No. 4; if No. 2 and No. 3, re 
ack \ 1 and No. 4; or if No. 3 and No. 4, re 

I ‘ 1 r N . d 2 

There ti ! i ! f h 

one is N¢ t containing the elected card Ask the 
party to choose one of these two packs. Regardless 
of which h hoose remove the pack which not 
No The chooser will usually not notice that the 
performer folk hi ywn will in taking up or leay 
ing the cards chose at any rate he cannot be sure 
of any incor tency until after the second choice is 
made nd if the performer explains that he always 
follows the method then used, the chooser will assume 
that the erfot er did so before 

Having now sifted the matter to one pack, by intul 


tion according to the performer, let him continue to 


demonstt the existence of this sixth sense as fol 
low Spread out the four cards of this pack faces 
downward on the tabl Taking the chooser’s hand in 
ne of his. the performer picks up with his other hand 
the ard which wa previously on top of the pack. 


This card, it will be seen, cannot fail to be the one 
selected by the chooser at the beginning of the trick. 
Vo. 12. PORCING A COIN THROUGH THE BODY 
No apparatt is used for this trick, which is a very 
effective one fox an impromptu exhibition 

A dime is first handed to the spectators to be marked 
by them for later identification After it has been 
returned to the performer he takes it between the 
finger tips of his left hand and proceeds to rub the 
coin back and forth on the coat sleeve of his right 


arm near the elbow as shown in Fig. 18. He explains 


that by o doing, the small particles or atoms com- 
posing the coin be eparated and enter his blood. 
After a few such movements he drops the coin on 


the table or floor (apparently by accident) and, picking 
it up with his right hand, makes a move as if to 
transfer it to his left hand. The instant the two hands 
come together, the fingers of the left hand are moved 
so that they appear to grasp the coin, while the right 
hand thumb quickly presses the coin in between the 
first and second fingers of the right hand and is held 
hidden between them If the performer has turned 
his head and eyes to follow the supposed movement of 
{ coin from the right hand to the left, none will 
doubt but that the dime is in the left hand The 


performer now stands with his left side toward the 
spectators and again raises his right hand to the 
right side of his head near the right ear in affording 
access to his right elbow. 

joth hands must now get activ« he left apparently 
rubbing the coin on the sleeve, and the right secretly 
inserting the eoin in the cavity of the right ear. The 
right hand being hidden from the spectators by th« 
performer's head, its movement is unnoticed by them. 
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ARD AND COIN 


2 ¥ ! . ae 
BY W. H RADCLIFFE 
When the dime has been pushed securely into the 
ear, the performer remarks that the coin he is rubbing 
Lifting first one finger 


seems to be getting smaller. 
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Fig. 16.—FINDING A CHOSEN CARD, A CHOICE IS AL- 
LOWED AMONG 16 CARDS ARRANGED IN 4 ROWS 
OF FOUR CARDS EACH. 
it 
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Fig. 17.—FINAL GROUPING OF CARDS FOR RESULTS. 





Fig. 18.—FORCING COIN THROUGH BODY. ATTITUDE 
OF THE PERFORMER. 


from the coat sleeve, then another, ard finally all of 
them, he shows the dime has actually vanished. 


TRICKS 
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Claiming the coin to be now thoroughly diffused 
throughout his blood, he asserts he is able to make 
it reappear at any part of his body. Before sugges 
tions are offered as to which part of the body it shall 
be produced, the performer adds that to make it de- 
velop in his ear all that is necessary is to force the 
blood toward that particular member. After stroking 
his head a few times with his hand toward the right 
ear and showing his right hand empty, he inserts the 
fingers of this hand into his ear, pulls out the dime, 
and passes it to the spectators to be identified as the 
one previously marked by them. 


+ Oo +e 
How to Color Steel, 


rO IMPART A BLACK COLOR, PERMANENT AND FREE FROM 
RUST, TO STEEL. 

1. To insure success, the steel articles must prev- 
iously be polished and freed from grease. When this 
is done, prepare a bath of 1,000 parts of hot water 
and dissolve the following chemicals in it: Five 
parts of caustic potash, 10 parts of potassium cyanide, 
5 parts of potassium chlorate, 0.5 part of white 
arsenic and 20 parts of Schlippe’s salt (sulph-anti- 
moniate of sodium). 

Use the bath with zine contact; if it is of moderate 
temperature, the color will range from pearl-gray to 
gray-black; by adding about 20 parts of copper hemi- 
sulphide it will become deep black It is advisable 
previously to matt the article with the steel matting 
brush 

2. The second process is to be applied cold and 
without any contact Coat the articles by means of 
a brush with a solution consisting of 2 parts of hydro- 
chloric acid, 2 parts of water and 1 part of tin-salt 

After about 15 minutes coat with a copper solution 
consisting of 1 part of blue vitriol in 16 parts of 
water with the addition of sufficient aqueous am- 
monia to dissolve the blue deposit which has been 
formed to a clear blue fluid. When the article is dry 
after this process, wash it well with water and place 
it for a few minutes in a diluted solution of potassium 
sulphide. Then remove it, rinse it well with water 
and dry it A dead gray-black color will be obtained 
by this process 
3. Prepare a stain compounded as follows One 
part of bismuth chloride, 2 parts of mercury chloride, 
and 1 part of copper chloride dissolved in 6 parts 
of hydrochloric acid, 5 parts of alcohol and 50 of 
water. Dip the article, previously polished and freed 
from grease, into this solution, but instead of dip- 
ping, apply the solution with a small brush if hinges 
and pieces of some other metal have been soldered 
onto the steel article. When the solution is thorough- 
ly dry, immerse the articles for half an hour in boil- 
ing water; a gray-black color will be obtained. After 
the process has been repeated, the color will turn 
to black. After the treatment, rinse the object well, 
leave it to dry and rub with a little wax. 

rO COLOR STEEL ARTICLES BLUISH GRAY. 

Prepare a bath of the following solution: Dissolve 
140 parts of sodium hyposulphite in 1,000 parts of 
water; also dissolve separately 35 parts of lead ace- 
tate in 1,000 parts of water; stir both solutions to- 
gether and heat the mixture slowly till it boils. Then 
place the article in the bath, and after further boiling 
the desired blue-gray color will be imparted. Then 
remove the goods, dry them wel’ and leave them for 
a few hours to cool. Finally polish with a good 
polishing iron. 

The following process can also be highly recom- 
mended: Dissolve separately 3 parts of hepar and 1 
of sugar of lead in water and dilute both solutions 
considerably; then mix them together. No special 
care need be taken in diluting, for the more the solu- 
tion is diluted, the more beautiful will be the color, 
though the process may be lengthened. Put the ob- 
jects in the solution, taking out a sample from time 
to time to see if the required color has been acquired. 
All shades of color, from blue-gray to black, can be 
produced in this bath. Rinse well and dry the articles. 
—Journal der Goldschmiedekunst. 
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A $15,000 Prize for Aeroplanes, 

Mr. Edwin Gould has offered, through the columns 
of the ScrIeNTIFIC AMERICAN, the sum of $15,000, which 
is to be awarded for the construction of a heavier- 
than-air flying machine, equipped with more than one 
motor end propeller. 

The conditions governing Mr. Gould’s offer were 
published in the Screntiric AMERICAN, issue of 
July 30th. 
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THE DUFESTEL TH@URAL OG eae 2 


The thoracograph invented by Dr. Dufestel is a de- 
vice for obtaining diagrams showing the movements 
of the chest during the act of respiration. The 1910 
model of this apparatus is illustrated in Fig. 1. From 
a strong platform, which rests on three leveling screws, 
rise two posts, one of which is much heavier than 
the other. The posts are connected by a horizontal 
bar of metal, which can be moved up and down. 
The height of the subject can be measured by bring- 
ing this bar into contact with the top of his head 
and reading its position on a scale of millimeters en- 
graved on the heavy post. In measuring the move- 
ments of the chest this bar is raised above the head, 
and to it are attached a photographer’s head rest, 
by which the head is kept motionless, and two rods 
by which the arms can be supported in any desired 
position. The pelvis is kept motionless by a clamp 
attached to the large post, and the lower part of 
the spine is immobilized by two rods which are as- 
sociated with the large copper circle and are not clear- 
ly shown in the photograph By these means the 
subject is supported in a comfortable position, with 
entire freedom of respiratory movement, while move- 
ments of other parts of the body, which might im- 
pair the accuracy of the record, are prevented. 

The chest of the subject is surrounded by a cop- 
per ring, 18 inches in diameter, which is supported by 
a horizontal tubular arm attached to a carriage which 
moves on wheels along the main post and can be 
lamped at any height. A flexible arm connects the 
ring with the slender post. The recording apparatus 
is attached to a carriage which rests upon the ring 
and which can be moved round its entire circumfer- 
ence by a clockwork having a pinion which engages 
with the teeth of a gear cut on the ring 

During this revolution a small ebonite wheel, at- 
tached to one end 
in contact with the chest, side or back of the subject. 


)f a pantograph, is kept by a spring 


The other end of the pantograph carries a pen in con- 
tact with a sheet of cross-ruled paper attached to an 
aluminium dis 
port, with the same angular velocity with which the 


support moves round the ring, but in the opposite di- 
rection These opposite rotations compensate each 


iat the lines ruled on the paper always re- 


other, so t 
main parallel to their original directions. The draw- 
ing pen and the ebonite wheel which touches the skin 
of the thorax move radially, and the displacements 
of the pen are exactiy half as large as those of the 
wheel, Hence, as the wheel travels completely roun 
the subject, the pen draws the complete contour oO. 
a horizonial section of the thorax, of one-half the 
natural dimensions 

The operation of the apparatus presents no diffi- 
culties The subject takes his place on the platform, 
he ipports and restraining devices are ad- 
justed, the copper ring is set at the prepey height, the 
ebonite wheel is placed in contact with its stop and 
with the skin of the subject, and the clockwork is 
wound up. The ct draws a deep breath and holds 
it while the wheel, started by releasing a catch which 
controls the clockwork, travels completely round his 
During this 
movement the pe traces on a reduced scale the con- 


thorax until it again strikes the stop. 


tour of the inflated chest, which is indicated by the 
The operation is then repeated 
With the chest deflated, producing 
the curve indicated by the full line 


which rotates, relatively to its sup-™ 


BY CHARLES PERRIN: 
































Fig. 3.—Contours of inflate@ and deflated chest traced 
by the thoracograph, 


tion was to mofsten and expose to the air strips of 
blotting paper or filter paper steeped in a soiution of 
potassium iodide and starch. An ozone-laden atmos 
phere turns this paper blue, and the intensity of the 
color, expressed according to an arbitrary scale of 
tints, was taken &s a measure of the ameunt of ozon: 
present. A large body of observations was thus a 
cumulated; all of which are unfortunately vitiated by 
the fact that the test-paper reacts to other occasional 
constituents of the atmosphere as well as to ozone 
especially peroxide of hydrogen and nitric acid 

The question of ozone observations was considered by 
the International Meteorological Congresses at Leipzig 
(1872), Vienna (1873), and Rome (1879), and the con 
clusion was reached that the serious prosecution of such 
observations on a large scale must await the introdu 
tion of more suitable forms of apparatus than any thus 
far proposed. 

However, after ozone observations had dropped 
out of the routine of most large observatori 
they were kept up by the amateur meteorologists, 








and probably still are to some extent, as the instru- 
ment-makers continue to advertise many forms of 
ozonoscopes, ozonometers, ozonographs, etc 

The rehabilitation of the study of ozone, as a subject 
requiring the earnest attention of meteorologists, may 
be said to date from the year 1904, when the iate Knut 
Angstrom, by examining the absorption bands of the 
solar spectrum, detectec the presence of a large amount 
of ozone in the atmosphere, the bulk of which was evi 
dently in the upper strata, since it was known tha 
only small quantities exist near the earth's surfare 
Subsequent investigations have shown that ali the cor 
ditions of the upper atmosphere are, in fact, very favor 
able for the production of ozone. In 1906 Ladenburg 
and 'ehmann showed that a number of ozone absort 
tion bands are scattered through a wide range of the 
solar spectrum, including the ultra-violet and the ultra 
red 

This subject has lately been taken up by Prof. W 
J. Humphreys, of the U. S. Weather Bureau, who, pro 
ceeding from, AngstrOém’'s suggestion that ozone must, 
by absorbing radiation, exercise an important effect 
upon the thermal phenomena of the atmosphere, has 
brought to notice several factors of the problem not 
suspected by AngstrOém, and has opened up a new and 
promising field of investigation. 

Humphreys has shown, from the distribution of the 
ozone absorption bands in the spectrum, that the 
coefficient of absorption, due to ozone, is much smaller 
for the relatively short wave-lengths belonging to solar 
radiation than for the longer wave-lengths of earth 
radiation In other words, ozone lets solar radia 
tion in much more readily than it lets earth radiation 
out, and an effect of an increase in the amount of ozone 
in the upper atmosphere must be an increase in the 
temperature of the air beneath. 

rhe recent discovery that ozone is produced from 
dry oxygen by the action of ultra-violet light leads to 
the belief that such light, received from the sun, is an 
important cause of the production of this substance in 
the atmosphere, another being electrical discharges, au- 
roral and otherwise A low temperature, such as 
prevails in the upper atmosphere, is aiso known to 
favor both the production and the conservation of 
ozone. It thus appears that the upper air is rich in 

ozone, and that this substance exer 
cises an imporant influence upon 





The comparison of two pairs of 
contours of the same part of the 
chest, traced at different epochs, 


reveals the changes in the form 


and action of the pulmonary organs 
that have taken place in the inter- 
val. Hence Dr. Dufestel’s appara- 
tus will render valuable service to 
physiologists and physicians by 
showing the effects of disease and 
of breathing exercises and other 
remedial treatment. 
emnticnninnenclililitsilt = 
The Revival of Ozone Siudies in 
YWeteorology. 

In an earlier generation the word 
“ozone” loomed somewhat large in 
meteorological literature; especially 
in that intended for popular con- 
sumption. Ozone observations 
were eagerly prosecuted in view of 
the supposed hygienic importance 
of this substance, due to its active- 
ly oxidizing properties That 
ozone plays any important part in 
the great dynamic processes of the 








terrestrial temperature Humph 
reys has also shown in an ingenious 
manner that there is a decrease in 
the ultra-violet radiation from the 
sun at the time of sunspot maxi 
mum, owing to the increased dusti 
ness of the solar atmosphere at that 
time and the consequent cutting off 
of a relatively greater proportion 
of the radiation of short wave 
length. This should result in a de 
crease in the amount of ozone in 
the upper atmosphere, an increase, 
for the reasons above stated, of at 
mospheric diathermancy, an 
crease in terrestrial tempera 
tures 

The study, by spectroscopic meth 
ods, of the ozone content of the at 
mosphere appears to be one of the 
most important meteorological un- 
dertakings of the inimediate future, 
and a proposal looking to the tnau- 
guration of such work in various 
parts of the world has been ad 


dressed to the International Meteor 
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atmosphere was not suspected 
The ordinary method of observa- 


Fig. 2—DR. DUFESTEL’S THORACOGRAPH, 


ological Commiitee by the Chief of 
the Weather Bureau 
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IMPROVED CORNER WRENCH. 


ENNINGTON, 
The accompanying illustration shows a convenient 


wrench made trom pipe fittings for the purpose of 





CONVENIENT WRENCH MADE FROM PIPE FITTINGS. 


tightening nuts that are inaccessible to an ordinary 
wrench. The wrench is made by filing four grooves 
within a common reducer, as shown in Fig. 2, to fit 
Instead of filing grooves in 
the reducer, studs may be screwed through the sides as 
Reducers of different size should 
A hole may be drilled 


the corners of the nut 
hown in Fig. 3 
be used to fit different nuts. 
through the connections, and a pin inserted to prevent 
them from unscrewing while the wrench is used for 
tightening or loosening a nut. 
wi 
LAYING OUT A CURVED WALK. 

Tt is no small task to lay out a walk with irregular 
curves and have the curves graceful. Unless the work 
an angular effect will be produced 
which will spoil the appearance of the garden or lawn 
A very simple implement may 


is carefully done, 


through which it runs 
be devised out of a stick with a crosspiece, with which 
one can transfer curves that are carefully drawn on 
paper, to the walk itself Two implements will | 

required, one for use on the lawn, and the other of 
smaller dimensions for use on the drawing table. As 
indicated in Fig. 2 of the accompanying drawing, the 
implement is provided with a hook at one end; while 
several holes are bored through the crosspiece. The 
rod is also notched at the center. A pin is stuck in 
the paper at one end of the curve. The rod is hooked 
over this pin and a second pin is stuck in the paper 
opposite the notch in the center of the rod. A third 
pin is now driven through the hole of the cross-piece 
under which the curve runs. The next step is to hook 
the device over the second pin, rest the notch against 
he third pin, and insert a fourth pin through the cross- 
piece at the pcint where it intersects the curve 
Proceeding in this way, a series of pins are placed in 
the paper along the curve, and opposite each is indi- 
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LAYING OUT A CURVED WALK. 


» number of the hole in the crosspiece through 
which it was inserted. Now, taking the large imple- 
ment, the same curve can be reproduced to actual 
working dimensions by driving pegs in the ground 
In the 
case of an abrupt curve, or if it is desired to lay out 


cated ti 


through the holes specified on the drawing 


a circle, as in Fig. 3, the cross-piece may not be found 
long enough, but the distance of the cross-piece from 
the curve at each step may be transferred from the 
working drawing to the actual work if the relative 
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sizes of the drawing instrument and the working imple- 
ments are known. By proceeding in this manner, 
curves of any form may be laid out. 





AN EMERGENCY PRESSURE PUMP. 
BY KE, R. TABER, JR 

Some time ago I noticed in the Handy Man’s Work- 
shop a simple pressure test for a boiler, which con- 
sisted in completely filling the boiler with water, 
closing all outlets, and raising the temperature until 
the desired pressure was reached; and not long after 
a freeze gave me an opportunity to try the experiment 
myself. It was a sixty horse-power boiler in an iso- 
lated place, so that the problem had but two solu- 
tions, viz., to test the boiler and start up that day; 
or to send to the nearest city for some owner of a 
pressure pump, lose several days perhaps, and pay 
fees and expenses besides. The boiler was accord- 
ingly filled with water until it overflowed at the 
whistle, and all valves were closed. The fire was 
then started, but owing to several small leaks which 
could not just then be mended, the pressure never 
rose above 10 pounds. After a second attempt, the 

lea was given up. 

Now, on the place there was a blacksmith’s shop, con- 
taining the usual small number of dilapidated tools 
found in a country shop; and a building containing 
pieces of worn-out machinery. After searching the 
latter with the diagram of a crude pressure pump in 
mind we found, inside of half an hour, sufficient ma- 
terial for an emergency apparatus. 

To start with, a tee was built up out of wrought- 
iron pipe and pipe fittings. Fig. 1 gives the principal 
dimensions of this tee. The vertical pipe served as 
the cylinder, and for the plunger we used an eyebolt 
wrapped with twine. Two grooves were filed in the 
eyebolt, as shown at A, B in Fig. 2, and several strands 
of bagging twine were twisted together, one end being 
spread out and firmly bound to the screw at the lower 
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Figs. 
PRESSURE PUMP FOR BOILER TESTING. 


notch A. Then the twine was carefully and tightly 
laid in the threads of the screw until the next notch 
B was reached. Here it was again spread and bound 
as before. A sufficient number of strands was selected 
to give the plunger about 75 pounds friction when 
oiled and inserted in the cylinder. The mouth of the 
cylinder was belled out as much as possible with a 
round file so as to receive the plunger without cutting 
the packing. 

The pump was then mounted on a wooden frame 
and assembled as shown in Fig. 3. The supports C 
were free to oscillate, thus permitting the plunger to 
operate without binding. Having but one leaky check 
valve on the pump, it was used on the suction side, 
the injector check valve on the boiler being used for 
the other side. The pump was started with three 
men at its cumbersome lever. It worked like a charm, 
and the pressure went up 10 pounds at every stroke 
until 155 pounds (which was half again as much as 
the working pressure) was reached on the pressure 
gage. 

This having worked so well, I decided to put it up 
in permanent form; and with a little expense for 
three new check valves, and a little work in the wood 
shop and forge shop, the pump was completed. It 
may be interesting to note that the piston did not 
leak at all during the test. 


+ 
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Brass rails or other brass work on launches or boats 
can be easily kept bright by the use of sperm oil. Some 
boatmen polish their brass work only once with putz 
or polishing powder, while for the rest of the season 
they keep it bright with sperm oil, which is rubbed 
on with a very oily cloth. Before starting on a trip 
the brass work is rubbed over with the sperm oil 
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cloth to prevent the salt from reaching the brass, and 
on the return the salt is readily taken off, leaving the 
rail bright. This method was recently suggested to an 
automobilist, who found it to be a great success, be- 
cause he could polish up his brass very easily after 
it had been left several days. 
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LINING UP A PUNCH AND DIE. 

The die block illustrated herewith has four upright 
round guides. The punch block has four lugs A cast 
on and cored out. Four sleeves © are made of cast 
iron, and nicely fitted to the upright guides B. ‘The 
upper block, which carries the punch, is lifted up 
over the four guides and lowered so that the punch 
enters the die at the proper place. Now there is a 
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METHOD OF LINING UP A PUNCH AND DIE 


space between the sleeves C and inner walls of the 
lugs A, sufficient to receive the babbitt D, which is 
poured in around the sleeve. Each lug is babbitted, 
and when cold the punch block will freely rise. On 
the downward motion the punch will enter the die 
perfectly. The lugs have small projections E inside 
to prevent the babbitt from swiveling. The whole is 
placed in the press. The lower half holding the die is 
strapped down. The upper half carrying the punch 

is attached to the moving head in the power press. 
a 

IMPROVED METHOD OF CUTTING KEYWAYS. 

BY J, B. ALLEN. 

The accompanying illustrations show how a keyway 
can be cut in a hub by hand, without the aid of any 
machine tools, and yet be just as accurate. 

A dummy center or plug is first made to fit the hole 
which is to be provided with the keyway. The hole 
may be either straight or tapered. A keyway is cut 
in this plug, either by hand ocr machine. This key- 
way must be of the same width as the desired keyway 
in the hub. Fig. 2 shows the plug ready to be used 

A chisel or drift, same width as the keyway, is 
then made, as illustrated in Fig. 3. This can be made 
in any suitable thickness, only not thicker than the 
keyway in the center part. It will be noticed that 
the right-hand corner is somewhat rounded off. This 
is done so the drift will not stick in the slot. At the 
opposite side, somewhat higher up, is a rounded cut- 
ting edge. This is undercut, which of course affords 
a better cutting edge. The drift should be made 
parallel all over, so it 
will not wedge or 
jam when in use. A 
number of thin lin- 
ers or shims are pro- 
vided, of the same 
width as the chisel, 
as illustrated‘ in 
Fig. 4. 

The operation is 
as follows: First, 
insert the center in 
the hub, as shown in 
Fig. 1. Then start 
the drift at the top, 
and with a hand or 
a sledge hammer, ac- 
cording to size, drive 
the drift clear 
through the hub. 
Pull the drift out 
and start as before, 
with this difference, 
however, that be- 
tween the drift and 
the center is placed 
one of the shims. 
The drift is again IMPROVED METHOD OF CUTTING 
driven through. It KEYWAYS. 
will now be noticed 
that a cut is made in the hub equal to the thickness 
of the shim. Proceed in this manner until the required 
depth of the keyway is obtained. 

A little oil or grease should be used on the drift, so 
it will not stick. When the keyway is finished the 
number of liners, chisel, and center used in producing 
a certain keyway may be stored away, and kept; then 
in case another keyway or hub is to be produced, it 
will be an easy matter to do so, For instance, if a 
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keyway is made in the hub of a propeffer and this 
propeller is lost, it would be an easy matter to duplicate 
it with a perfect fit, both as to taper and depth of 
keyway. 

_———— —>_—+- +> 
METHOD OF GRINDING PLANER KNIVES. 
BY M. EVELETH. 

I am sure many readers of Handy Man’s Workshop, 

like myself, have a saw table and a buzz planer, but 

















SIMPLE METHOD OF GRINDING PLANER BLADES. 


no emery grinder adapted to grinding the knives. The 
following method therefore of doing the work I have 
found to be entirely practical. Referring to the 
sketches, Fig. 1 is a plan view of the top of the saw 
machine, and Fig. 2 a sectional view. A is the saw 
table, B an emery wheel on the arbor in place of a 
circular saw, C is the planer knife bolted to a beveled 
pie of hard ood of the frame D. Use the same 
bolts that held the knife in the planer, taking care 
to have the hole of a size that will allow them 
to thread thems« snugly in the wood. Place the 
frame D on the table so that the knife C will come 
o\ th ! 1 J Clamp a straight edge E across 
the top of the table for the frame to slide against. 
To do the grinding, grasp the frame with the hands 
and move it so as to carry the knife laterally over 
th wheel. Keep the frame steady on the table and 
against t straight edge. Adjust the height of the 
table by means of the screw F as the knife is ground 


away. Care should be taken to grind an equal amount 
from each knife, to keep the balance right. 
+8 
HOW TO MAKE A SERVICEABLE GEAR-WHEEL., 


BY JOHN A. BERGSTROM, 


The accompanying illustrations show how a service- 
able gearwheel can be made from corrugated tin. A 
strip of ordinary tin (that is, tin-plated steel) the 


width of tt vanted, is put threugh an ordin- 
ary tinner’s crimp- 
ing machine, mak- 
ing it corrugated 
as shown in Fig. 1. 
This corrugated 
strip is now formed 
into a circle (see 
Fig. 2) the size of 
gear wanted, and 
soldered. Ona 
block of wood lay 
out a circle the 
size of the pitch di- 
ameter of the 
wheel, and _ place 
the corrugated rihg 
thereon. Now drive 
a number of small 
nails into this 
circle in the out- 
side corrugations 
of the ring, there- 
by shaping them 
into a nearly per- 
fect circle. Bore a 








GEAR WHEELS OF CRIMPED TIN. 


hole in the center of the block and drive the shaft into 
it. Square up the shaft. If the wheel is to run loose 
on th haft, the latter should be painted with lamp- 
black. The mold for the wheel is now ready for cast- 
ing. A quantity of babbitt or other hard metal, such as 
type metal or the like, is melted and poured into the 
mold to a level with the top of the corrugated ring. 
Some suitable flux should be applied to the tin on the 
insid« that the molten metal will adhere thereto, and 


orm a solid wheel. The wheel will be found very serv- 
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iceable, inasmuch as the surface is steel coated. A rack, 
an internal, external, or elliptical gear can be made 
in this manner. The writer has made a number of 
these gear-wheels for experimental machines, and has 
found them to answer all purposes. The corrugated 
strip may of course be nailed to a wooden center 
instead of filling it up with metal. If a more accurate 
gear-wheel is wanted, it can be made as follows: The 
width of the gear may be divided into two or more 
sections, one section soldered and placed on top of 
another in a staggered position, as shown in Fig. 4, 
and finished as before described. If a different pitch 
is wanted, different crimpers may be attached to the 
crimping machine, which will give smaller or larger 
corrugations on the strip of tin. 
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CHAMBERING OUT A HOLE. 

Mr. George Bigelow, a well-known machinist, wanted 
to tap out a 5-16-inch hole with an odd-numbered 
thread, and could find 
nothing available for 
that thread except a 
tapered tap. Realiz- 
ing the time and trou- 
ble that it would take 
in using this in a 
parallel hole, he hit 
upon the method of 
chambering out the 
hole with the same 
drill that he used for 
tapping out. He 
drilled all the holes 
that he desired *% of 
an inch deep, and 
after this he sharp- 
ened the point of the drill to one side of the center, as 
in Fig. 1. Then he inserted the drill in the holes that 
were already % of an inch deep, and continued the 
hole, but of a larger diameter, to the desired depth. 
The enlarged hole allowed the point of the tapered 
tap to run in freely. Sharpening a drill with a point 
out of the center, in order to drill a larger hole than 
the drill itself, is pretty well known, but the use Mr. 
Bigelow put this wrinkle to is quite unique. 








CHAMBERING OUT A HOLE. 
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HOW TO CUT A CURVE ON A PLANER. 
BY H, DD. CHAPMAN, 
A number of castings were recently brought to the 
shop where the writer works. Each casting was to be 








CUTTING A CURVE ON A PLANER. 


finished 24 inches square, and had to have a 14-inch 
radius cut through the center as shown at £ in the ac- 
companying drawing. The job was too large to clamp 
on the lathe carriage and allow for a cut of 14-inch 
radius, so after a little thought we rigged up the planer 
as shown in the accompanying drawing. Five of the 
castings were clamped on the machine at a time, and 
the job was soon finished. The tool was set central 
with the casting. The planer head B was locked to 
the cross beam, but the swivel was left free to turn. 
The head B was connected to the head C by the chain 
A. The cross feed was put on the head C, and it 
swung the head B and the tool through the desired 
sweep. A first-class job was done in a very short 
order. 
—_ ——>—~- © 
QUICK METHOD OF RIVETING ROUGH WORK. 
BY A. FPF, BISHOP. 

Riveting stovepipe seams, where you are obliged to 

punch the hole first and place the rivet by hand, is 





RIVETING ROUGH WORE, 
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very bothersome. The following wrinkle wili be found 
helpful. First form the pipe into a cylinder, and chalk 
along the seams where you want the rivets. Chalk 
marks are put on an iron bar or gas pipe to corres- 
pond with the chalk marks on the pipe. The rivet is 
then placed on the chalk mark on the bar, aa in Fig. 1. 
Slip the pipe over, and rest it on the point of the 
rivet. Strike on the chalk marks which are supposed 
to be over the rivet with a lead hammer or maliet, as 
in Fig. 2. This will make a slight projection, which 
will show you where to place the hollow set exactly 
over the rivet. One blow of the hammer will! force 
the rivet through the metal, the next blow will rivet 
it. The rivets can be made out of common wire nails 
with quite a large head, and cut the proper length with 
cutting pliers. A piece of hickory with a hole drilled 
in one end can be used for the set, but it makes quite 
a rough job. 
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CURE FOR SAGGING SCREEN DOORS. 


BY ROBERT H. BROCKMAN. 





A satisfactory method of truing up a screen door is 
as follows: Take two pieces of wire, size No. 12 or 
14, and twist a loop in 
each end of each piece. 
One of the loops is to 
be hooked over a round- 
headed screw, and the 
other should be large 
enough to fit over a 
lever of 1% by \%-inch 
hard wood, 8 inches 
long. The wood should 
be notched to prevent 
the wire loops from 
slipping off. The wires 
are applied to the 
screen door in the man- 
ner shown in the ac- 
companying sketch. . vd t 
They should be so ad- = ncn 
justed that before the CURE FOR SAGGING SCREEN 
sag is taken up the DOOR. 
lever will be horizontal, 
as indicated by dotted lines. Then by twisting the 
lever to the position shown by full lines, the door is 
trued up. The end of the lever is then made fast 
to the crossbar of the door by means of a screw. 
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IMPROVED MORTISING CHISEL. 


BY GEORGE A. PAGE. 


The double-prong chisels used for cutting mortises 
in window sashes may be improved by sharpening the 
cutting edges on an angle, in 
stead of square with the body of 
the tool, so that in use a shearing 
instead of a chopping effect is 
provided. The cutting edges of 
the two prongs should be in 
clined in opposite directions, as 
shown in the cut, so that the 
thrust of one will counteract 
the thrust of the other. 

ntl aidititatn cn 
HASTILY-MADE FRUIT PICKER. 
BY THALEON BLAKE. 

Owing to sunshine, free play 
of air, and warmth from direct 
sun rays and reflected rays, the 
larger, better, sweeter and riper 
apples, pears, peaches—-and in- 
deed most fruits—are to be 
found at the top of the fruit 
trees and near the tips of lower 
branches. Much of this choice fruit is hard to gather 
without bruising it. A home-made fruit picker, such 
as that shown in the illustration, may be very hastily 
assembled, and will be found to take the place of man 
ufactured ones. By rea- 
sonable care in pulling 
the fruit, the skins will 
not be scarred, and they 
will keep as well as 
hand-pulled fruit. 

The fruit picker con- 
sists of a garden rake 
tied to the handle of a 
common grape basket, 
with the handle of the 
rake projecting through 
the bottom of the bas- 
ket. The end prongs are 
also tied to the basket. 
The device is far more 
useful than its looks 
might seem to indicate. 
However, it will not 
enable one to reach 
very high unless the 
handle is extended by splicing the rake to a long pole, 
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HIS work should appeal strongly to all those interested in 
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detail in a most practical manner the 


explained in 


various methods of easting concrete in ornamental 

‘AnD shapes. The titles of the thirteen chapters which this book 

FURNITURE contains will give a general idea of the broad character of the 
work They are entitled: 


Frames and Modeling the Cement Mortar into Form ; 
Molds for Simple Forms ; 


Curved Outlines; V, Combination of Casting and Modeling—An 
Egyptian Vase; VI, Glue Molds; VII, Colored Cements and 
Methods Used for Producing Designs with Same; VIII, Selec 


tion of Aggregates ; IX, 


Modeled by Hand and Inlaid With Colored Tile: X, Concrete 
Pedestals; XI, Concrete Benches; XII, Concrete Fences; XIII, 
Miscellaneous, Including Tools, Waterproofing, and _ rein 


The first two chapters explain a 


The chapter on color work alone is worth many times 


Concrete Pottery and Garden Furniture 
By RALPH C. DAVISON 


Assistant Secretary Concrete Association of America 


140 Illustrations. 


Il, Covering the Wire 
Ill, Plaster 
IV, Plaster Moids for Objects Having 


Forms and Frames; 


Wooden Molds—-Ornamental Flower Pots 


most unique and original 


pottery which has been developed by the 


little known on this subject, and there is 








of physics, otherwise they are apt to fin 
ish at separate times. Our engraving 
shows six riders being hauled up to the 
starting point from which they depart 


| for their ride. In the same amusement 
park there is a rather curious illusion 
| which is called the “Roof Garden.” There 
is an elevator which bears the sign “To 


_ 
Roof Garden;” after the purchase of a 
ticket a the 


uniformed attendant closes 
tilts the car, simu 
the 


| oiled so that escape is very difficult until 


ening crash and back 


| lating a serious accident; floor is 


the fake car is righted. The engraving 
shows the construction of the car. Truly 
a little thing amuses some people. Dis 
torted mirrors are other amusement d 
vices which never fail to bring out peals 
of laughter. The wonder is where such 
mirrors were obtained in such endless 
and amusing variety. One of our engrav- 
ings shows a little girl looking in awe 
struck silence at the transformation. 
There are many mirrors making thin 
people fat, elongating short persons to 
the height of “Chang,” and reducing the 
| avoirdupois of others to. satisfactory 
| limits. In Luna Park is an innocent-look- 
| ing bench near the statue of a benign 
appearing boy on a pedestal; hardly is 


one seated than the bench gives way and 


the statue leans forward in a menacing 


|}fashion. Our diagram shows the pivoted 
bench and the hinged statue connected 
| by levers. 

| S§wings of various types furnish quite a 
fertile field of invention. The “Doubl 
Whirl” shown in our engraving is an ex 
ceedingly ingenious swing merry-go 
round, and miniature Ferris wheel com 
bined. TI vhole structure revol 
while the wheels with the suspended cai 
themselves turn in another plane like a 
miniature Ferris wheel, the actual seats 
retaining their equilibrium during the 





ride. In Luna Park is also a curious 
| pneumatic tube largely constructed of 
concrete, the ride being about three thou 
;sand feet long. Instead of using the air 
| pressure, the cars are hauled by creating 
{a vacuum by exhausting air in front of 
|}them. It only takes about two minutes to 
make the entire journey. The oviform 
cars are provided with a wire netting 


which is secured so that the travelers will 


not have their hands and heads injured. 
One of the features of Luna Park have 
always been the miniature locomotives 
which have carried trains over the 


Hugh Thomas, the electri- 
the park, has done away 
installed electric motors 
current being taken 
The effect is 
motors are 


Mr. 
cal engineer of 


grounds 
with steam and 
the 
rails. 
the 
double-ended cabs such as are in 


instead, from 
two third 


realistic 


extremely 
in 
on 


as encased 
use 
many electrical railways of larger growth 
The “Witching Waves” is 
tion at Luna Park and Mr. T. Van Kannel 
has an improved edition of this excellent 
amusement device down on the “Bowery.” 


also in opera 


Island ‘an a large and growing demand for this class of work. The author has taken for granted In the design illustrated i r iss f 
a ) i “4 > § Ss nh our issue ol! 
for dressing, H. R. that the reader knows nothing whatever about the material and has explained each r ane : 
' iin sant Coen supplement a with ‘half-to ~~ 5 throughout in detail. These directions have | August 15, 1908, the track was not con 
- _ : Oar 7 en sSupplemente a ones and line ustrations which e so cle that no one | ti . 310°; eR ; anide havi 
le, J. OC. Fitzgerald 965,701 " : : —2 ar ar that no on tinuous, a succession of rapids having to 
Oxygen, briquet for making. @. ¥. Jaubert. 965 631 can misunderstand them The amateur craftsman who has been working in clay will ‘ 7 replies Saving * 
‘ vet , making briquets for producing, G. enpoctalts appreciate ho ames of conerete for pottery work, inasmuch as it is be provided to propel the cars at the ends 
auhert . 965.620 a cold process throughout, us doing away with the necessity of kiln firing, which is low — ‘ ‘ 
Packeting machine, C. 8. Nyberg...... 965,317 necessary with the former material. The book is well gotten up, and is printed on Now, however the device is so arranged 
lc, W. E. Clafin. - 965.688 heavy glazed paper and abounds in handsome illustrations throughout, which clearly that the undulatory mechanism is not 
rod Rae « Get > ~ show the unlimited possibilities of ornamentation in concrete. 4 ; 
b A. L. Dutilleul . 965,378 only placed at the sides, but takes care of 
save:.<:.% ows] MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York 9) ‘Ss cues well by being endless. This 
Pan. See Roasting pan J bo 5 5 causes a positive and continuous move- 
Paper aml ilder therefor, toilet seat, 
liblyn & Gardner od covasbease Mee (Concluded on page 113.) 
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Paper feeding machine, 
Paper making machinery, H. L. 
Paper treating machives, 











automatic 


T. C, Dexter......- 
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necting device for, Fischer & Wescher. 
Parer, fruit, G. W. Gates.....+.--eeeeeees 
Paving rammer, Nordstrom & "Qvist occccese t 
Pedestal, J. Lehman . ° cones 
Pencil attachment, W. L. Selleck $ 
Pencil sharpener, E. B. Welles... ..96 
Penholders, ink scraper attachment for, 
EK. Shouse = ceccce os" 
*ercussive apparatus, se eedin . . 
Percu ee apparatu f . * 965,828 
Phenols and aldehydes, ‘harde ning “ condensa al 
tion products from, H. Lebach. it + 965,823 
*lanos yressi « nism for s¢ ylay- 
I ane expr _ at. mecha I ? 965,354 
icture fr kdow djus able, "EK. J. 
ee ee oe See eee 
Picture, trick, H string | 21 
Piling, steel sheet ( Conkling 
Pistol, G. A. Hanser 60 
Piston and piston valve R. Allen.....e+e- 
Pla irpenter’s, R. Tilles —_— 
Plant tying devi G. 8S. Remsburg 
Player, automatic, J. A. Weser.. 
Plow, lister, C. L. Harbolt.........-- 
Plug, attachment, H. T. Paiste oe 
Pneumatic despatch tube systems, sending 
terminal for, Franklin H. Wolever. 9 
Pocket, pencil holder, F. A. Weeks.. 
Po x § TLOOVOT. 6. eee cece eens 
Po neret : 
« l A. Thompson.......+++++ 
re R. Gillette 
Po A. G, Cummings.... ° 
Do iitting apparatus, J. Dunlop... 96 285 | 
Power transmitting mechanism, T F 
Welland ......ccccveccvccccvcccsccess 
Press, W. Klock eocccccesovccees . 
Printing machine inking * mechanism, We 
Spalckhaver ....6-ccceeer err eeeeseee ee 
Printing mechanism, E. W. Dean.. . 
Projectile, H. Brust oe so” 
Pr etile, double-walled expl ning, 'M. Glass 96 
P ‘ I { 
P 
P 
* ° 
Pump cylinders, expansion plunger for, Ww. 
acobs .. ee .. 965,466 
Pump governor, electric, ¢ ‘w. ba ia 965,609 
*‘unmping engine, ipound steam, A. Db 
on spesalestany & 965,573 
Pumping machinery direct acting, es Hut 4 
chings ° ‘ 965,819 
Pumping oil and other wells, method of and 
ipparatus for, B. F, Gardner 965,287 
Pumps pressure governor for manana: 
ypperated, F. L. Clark 965,689 
Punching tables, spacing device for, F. H. | 
Blanding eccccceseccsosevece 7? 965,433 
Radiator, D. T. Lyon . 45,827 
Radiator, beat, S. M. Redfield. ° 
Ra t, N. H. Roe oe . 96 
Rail nt, steel, W. Arndt . . 965,429 
Ra ints, compound fish plate for, J. C 
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Railway hopper 
Railway shock ’ 
Railway switch f guard, T. A. 
Railway tie plate fo Ee 

Railway track, 
Razor blade bolder, C. M. Crane.. 
Razor blade holder, safety, G. 3S 
Reamer, T. E. 
Recorder, M. E. one 
Recording apparatus, E. M. & 
feel, E. ¢ Thomser 
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Welch 





and stop, H. F 
levice for testing the 
ties of the, H. Menzel 
dispensing device, E 
self-heating, A 
ind leveling machine, 








transmitter for, 8S. I. Prescot 
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Sound reproducing machine, S. M 
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Sound reproducing machines, amplified for, 


S. Ll. Prescott 
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i Schmidt 
Estes & Inman 
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ging mechanism, W. H 
£ machine, ring, A. G 
Spring See Door fastener spring 
Sputum cup, pocket, J. A. Brooke 
Squ ubiversal, D. C 
pneumatic, W F. Mac 
3 affixing machine, R. Abram 
Stamps, ete., means for detaching 
sheet and affixing postage, F. 
Stencil inker, Winston & Bywater 
Stereotype making apparatus, J. J. 
Stereotype moids, making, J. J. C. 
Stethoscope, N. Fuchs 
Stove, gas, J. S. Dearborn... 
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| 4 Cylinders ; 20 H. P. Sliding 
Gears ; Bosch Magneto 


= $750 


| 


F. 0. B. Detroit, including three oil 
ES in Top, speedometer, 
trunk rack, gas lamps and tank extra. 


For 1911 the Hupmobile ‘will be a continuation of the 1910 car. 


Five thousand owners have proved that the 1910 Hupmobile is 
right ; that we could not improve upon construction or design. 


There are two or three cars in this 


| country which have succeeded simply 
|because the owners got what they 


thought they bought. 


One of them is the Hupmobile, 
which has made good because it is 
| good. 


The third year of the Hupmobile is 
here—without a hint of real rivalry in 
its class. 

Its owners are not merely pleased 
in a passive sort of way—they are 
in their 
approval. 


Ask any of its five thousand owners 
how they feel about the Hupmobile. 


In every instance you will find that 
they have not had a single moment’s 
dissatisfaction or cause for regret—that 
their cars have been all they expected 
them to be—and more. 





HUPMOBILE COUPE, $1250 


Regular equipment includes magneto; horn; electric head- 
lights; dash and tail lamps; and interior overhead lam»; 
batteries and wiring; shock absorbers; drop seat for third 
passenger; 31 x 3‘-inch rear tires. Finest upbolstering and 
appointments. Plate glass windows, lowered and raised at will. 


= Hupp Motor Car t Company, Dept. Q, Detroit, Mich. 


ICENSED UNDER SELDEN PATENT 








Ani dea | resort uniting all city gaieties with the 
tfully situated on the shore of ay ea 

—10 minutes’ ride the theatre and shopping 
ng breezes — smooth, sandy bathing ~ 
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‘Chicago Beach Hotel 


—- | Finest Hotel on the Great Lakes 


attractive 
, 51st Bivd, and Lake Shore, 
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Bliss Electrical School 


20 Takoma Avenue, Washington, D. C. 
Offers a theoretical and practical course in ELECTRICITY, 
complete in one year. od 
Motors, etc., and are trai 


Bl Mees Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%e. Parlor Tricks Catalogue, free. 
MARTINKA & (O., Mfrs., 493 Sixth Ave., New York | 
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78u USE GRINDSTONES ? 


if so we =  oanety you. All ‘sizes 
m mnted a1 d, always 


altyot ee selecting stones forall spe- 

cal purposes. Send for catalogue “I.” 

The CLEVELAND STONE CO. 
6th Floor, Hickox Bidg., Cleveland, O. 























The Court at “Harbour Court”’’ 
**Harbour Court,’ 


“* Crystal Brook.’’ A Co-operative Colony. 
Decorations and Furnishings for the Home 


of Pictures ahd . ‘ 
Some Notable Garages ° : . 
Flowers as Dessert ° . 
Some Novel French Chimney Pots : 


**A Nook in a Formal Garden”’ 
Furniture for the Home—Garden Furniture 


Making Plumes Out of Crepe Paper. 
Imitation Marble ° ° ° ° 
The Modern House . ° ° . 
Garden Notes ° 
The Heliotrope as a a Bedding Plant ; 
Vegetable Fountains. : ° 


PRICE 25 CENTS 
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* the Residence of Mrs. John Nicholas Brown at New port, R. I. 
Bernard Palissy, the Famous French Potter and His Works . 
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The Handicraftsman— Methods of Beautifying the Common Gas L ight 


New Books—Canning and Preserving Fruits, Hints for the Housewife 
American Homes and Gardens can be purchased from news stands 


PUBLISHED MONTHLY BY 


MUNN & CO., Inc., 361 Broadway, New York City, N. Y. 
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| by manipulations of two air va 





(Concluded from page 112.) 
ment; one 10 horse-power motor 
to actuate the entire system. The bell 
cranks have been done away with and 
ordinary cranks are substituted. The 
cars have also been improved. 

It will be curious to note what another 
year will bring forth in this delightful 
pleasure center which is the dean of all 
such places. 


serves 





“oer 
A Universal Differential Pressure 
Chamber, 

(Continued from page 102.) 
neck, the bulging of which collar 
vented by guillotine shutters. The oper- 
ator can see the patient’s face, and the 
anesthetizer the body—not directly, how- 
ever, but through a mirror; and atten- 
tion is, therefore, not distracted from 
the work of  anesthetizing. The 
anesthetizer and the head of the patient 
are in the smaller positive differential 
pressure chamber, which is of size ample 
for the use of oxygen and other appar- 
atus, and has an airlock providing access 
and egress while the pressure is on, and 
without interruption therecf; from this 
chamber the ether fumes are ventilated 

off every minute. 

The operating chamber needs no air 
lock. Its pressure can at any time be 
raised from negative to 
pressure, while the differential pressure 
required for the operation is being main 
tained without interruption, so that the 
door leading to the outside can then be 
opened. A triple reserve is provided in 
case of breakdown. There are two inde- 
pendently driven sets of pumps—-one for 
pressure, and one for vacuum; so that in 
case of any mishap to one unit an im- 
mediate change can be made from one 
kind of differential to the other; in the 
event of accident to both units a hand 
pump is provided, for maintaining the 
positive differential 
anesthetizing chamber. The 
at constant speed. The variation of the 
air pressure in the chambers 


is pre- 


atmospheric 


pressure in the 


motors run 


is effected 


aly + 


yes, Bet 
by hand to the desired gage readings 
a matter so simple that mistakes are ex- 
cluded. The valve is simply a cock 

The chamber is of knockdown construc- 
tion and transportable; there 
about it to get out of order. 
ent materials are used: iron, which forms 
a light open framework, sufficiently 
strong to resist air pressure, and requir- 
ing for its construction nothing foreign 
to everyday structural iron work routine, 
and balloon material, which is air-tight 
and is kept to the desired shape by the 
framework. In the positive 
chamber the fabric is arranged inside 
the metal frame; in the negative pressure 
chamber the fabric is outside the frame 
work. This structure was built to with- 
stand hard usage; and it has had it. 
Truckmen, railwaymen and others have 
done their worst with it. It has repeat- 
edly been tested and retested; it has been 
erected, knocked down, carted from place 
to place, transported to various hospitals 
in various cities. One man and a helper 
can knock it down in about an hour: they 
can put it together again in less 
four hours; soldiers drilled 
should do it in even less time. It is prac- 
ticable in war. It is disinfected by for- 
malin vapors, which are ventilated off by 
the pumps. 

This structure belongs neither tothe kind 
of apparatus that works from atmospheric 
pressure downward, nor to that working 
from atmospheric pressure upward. It is 
sui generis. The aim in its construction 
has been to overcome and remove the 
limitation of differentia! pressures 
bers to atmospheric 
basis at one end of the differences 
sure; 


is nothing 
Two differ 


pressure 


than 


especially 


cham 
pressure as the fixed 
in pres 
and to enable the establishing of 
the basis anywhere above or 
at atmospheric pressure, at will. This 
was accomplished by combining two dif 
ferential chambers in one apparatus, in 
which these modifications were possible: 
(1) The rooms may be separate; (2) 
they may have one corner in cx 
(3) or one wall in common—in al! 


below, or 


ymmon: 
which 


(Continued on page 114.) 
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(Continued from page 113.) 
the two rooms can be either outside each 
other or one inside the other; and (4) 
two rooms may be one partly outside and 


partly inside the other one. Meyer select 


ed the combination of two _ separate 
rooms, one inside the other. 
The following air pressure combina- 


tions can be made: 
1. Pressures in both chambers deviate 


C. Inner positive chamber 
with outer negative chamber. 

D. Inner negative chamber combined 
with outer positive chamber. 

The positive chamber in the negative 
jchamber (2 C) is that devised by the 
| Meyers; and now used in the Rockefeller 
Institute in New York city. It was se- 
lected for construction because: (1) it 





}enables the nearest approach to operating 


in open air by building up the differen- 
tial pressure of one-half positive and one- 
|half negative pressure; (2) the anesthe- 
' tizing room can be used independently as 


the 
anesthe- 


chamber—as in 


the 


a positive pressure 


Brauer apparatus: and (3) 


tizing chamber can readily be transform- 
led into a negative chamber in the nega- 
tive chamber (1 B) by simply reversing 
the motor of the pump that ventilates 
, the anesthetizing room, so that the pump 
is converted from a blower into a suction 
pump. If the vaives are now set to pro- 


duce higher rarefication of air in the oper- 
chamber than in the anesthetizing 
the latter remains 
chamber; 


ating 


room, relatively a 


pressure and, by maintaining 


the proper differential the thorax can safe 
opened with negative over | 


ly be pressure 


the mouth as well as over the open thorax. 


For example, an operation was done 
under such conditions with a local baro- 
metric pressure of 760 millimeters (29.721 
inches) Hg., 744 millimeters (29.291 
inches), over the open thorax, and 750 
millimeters (29.527 inches) over the 
patient’s mouth: which is equivalent to 
doing the same operation at a higher 
|altitude than that in which the work was 
done. | 

By merely ventilating the outer room | 





at atmospheric pressure and putting the 
inner room under increased pressure, | 
the two combined chambers’ become} 
simply a positive differential pressure ap- 
paratus 

Thus in this Meyer apparatus opera- 
tions can be done: (1) under positive 
differential pressure; (2) under negative 
differential pressure; (3) under part 
positive and part negative differential 
pressure; (4) under a gradual change 
from positive to negative pressure, and 
vice versa; (5) under a repeated change 
from positive to negative differential 
pressure and vice versa; (6) under nega- 
tive differential pressure at an altitude 
above sea level higher than that of the 
place where the operation is done; (7) 
under negative differential pressure as in 
(6), but at gradually or repeatedly chang- 
|ing altitudes. Therefore this apparatus | 
| 


universal differential 
chamber;” and the narcotizing | 
independeatly is | 
differential 

}chamber,” because it must always and | 
lunder all circumstances have a higher | 
than outside of it. | 
detailed con- 
interesting fac- 


lis rightly termed a “ 


pressure 


room, when employed, 


termed a “positive pressure | 


pressure inside 


will not 
of 
instance, 
not likely 
effect be 
into 


Space permit a 


| 
| 
5 RR many most H 


how the combination | 
to 


tors: for 


1 A 
would 


is be used, since it! 


lowering the patient’s! 
the 


in 


open thorax a shaft below sur- 


patient's mouth still further. On the 
other hand, the combinatjon 2 D should 


have importance, not in thoracic surgery 
(Concluded on page 115.) 


/ How to Protect 





in the same direction from the open air. 

A. Inner positive chamber combined 
with outer positive chamber. 

B. Inner negative chamber combined | 
with outer negative chamber. 

2. Pressures in both chambers deviate 
in opposite directions from the open air. 


> | 
combined | 


| 
| 
| 
1102 S. Water Street, Saginaw, Mich. 
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(Concluded from page 1/14.) 


—because negative pressure at the mouta 


and positive pressure at the open thorax 


| would accentuate the pneumothorax—dut 


in cranial surgery, because by means ol 
it the blood can be drawn away from the 
brain, and by varying the pressure the 
quantity of blood thus temporarily with 
circulating through the 


heart can be controlled (In this latter 


drawn from 


combination the patient’s body is put into 
the inner chamber.) Again, in a case of 
artificial respiration was pro- 
differential 


collapse, 


duced with the positive 


chamber by rhythmic movements of the 


valves handle, increasing the pressure 


quickly, and lowering it again to atmos- 
pheric pressure. 

To what pressure can the operator and 
his assistants expose themselves? Where 


is the danger line? Even should the 


|}negative chamber be exhausted to a aif 


erential pressure of 50 millimeters 
(1.968 inches) Hg., thus being strained 
to the limit of its capacity, they would 
still be 


everyday experience; for in our climate 


within the limits of possible 


if 50 millimeters 


fluctuations 


barometric 
He. are nothing unusual The 





tial pressures used in thoracik 
seldom exceed 7/8 millimeter (0.276.415 
inch) Hg., corresponding to a dit 
ence in altitude of from 250 to 500 feet 
that is, the patient’s mouth is lowered 
about 300 feet below his opened thorax 
However, surgeon, assistants, anestibetizer 
and nurses are not under differential 
pressure at all; their entire bodies are 
under only one pressure 

This combination of medical and engi 
neering science was begun early in 1908 
Numerous difficulties were met; on De 
cember 23rd, 1909, the Universal Differ 
ential Pressure Chamber was tested< it 
was first used in the Rockefeller Institute 
on January 8th, 1909; on May 7tb, 1909, it 
stood complete, as here described 

It may be apropos to consider briefly, 
other contrivances by which atmospheri 


changes made for medical purposes 





There is the Kuhn pulmonary suciion 
mask, which at two hourly intervals is 


placed over the nostrils and mouths of 


} 


sufferers from tubercu 





pulmonary 
asthma, anemia and certain heart aff 





tions, the purpose being to produce a 
rarefaction of the air in the chest, with 
a consequent hyperemia. Then there is 
the pneumatic cabinet, which Dr. C. E. 
Quimby and other physicians in this city 
have for at least a decade past been us- 
ing for pulmonary and cardiac affections 
On entering this cabinet one breathes the 
ordinary atmosphere from without 
through a rubber tube, while he is sub- 
jected to negative pressure. An odd sen- 
sation here is that in expiration one has 
actually to push out the air from one’s 
lungs, and with some little effort An- 
other is a compressed air chamber, seem 
ingly as large as a fair-sized living 
room; there is at least one of these in 





London, though I do not know of any in 
New York city. 

To return to the Meyer apparatus: One 
reaches the most gatisfying conclusion 
that, in view of the numerous patholo- 
gical conditions which occur in the 
human chest, many operations can be done 
in this region, by means of this appara- 
tus as safely as anywhere else in the 
economy. One may work thus under dif 
ferential pressure, whether or not there 
are adhesions between the pulmonal and 
costal pleura. Deep siab and shot wounds 
of the chest may be repaired; tuberculosis 
eavities and abscesses—gangrenous and 
otherwise—may be opened and drained 
the ordinary operations upon the pleura 
will be done with greater ease and safety: 
the mediastinum and the cardia may be 
nvaded much more frequently and sge- 


curely than formerly; foreign bodies 
will be extracted from bron hi when le- 
cated by the X-rays: portions of diseased 
lung may be excised: one r more tobes. 


even the entire lung, may be amputated. 
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most noteworthy fact is that in all vital fea- 

tures they remain the same as the cars that have 
created world’s records for efficiency, endurance 
and speed—such as winning the Indiana and 
Massapequa trophies—blazing the way from Den- 
ver to Mexico City and mapping the path for the 
Glidden Tour of 1910. Trade papers last year 
gave the Chalmers the title of “Champion Cars.” 

The best evidence of Chalmers merit, however, is 
not the trophies won in tests of all kinds, but thou- 
sands of satisfied users, the majority of whom have 
the means to purchase cars of any kind. 

The people who buy Chalmers cars are those who 
know how to judge motor car values regardless of 
prices and advertising claims. 

Many of the Chalmers buyers are of the class to 
whom money does not have to be an object. People 
who can pay any prices constantly show their pre- 
ference for the medium-priced Chalmers. 

Look over the list of automobile buyers in your 
own community and see if these statements are not 
true. Talk to some of the Chalmers owners; their 
enthusiasm will prove our claims. 

In general, the greatest improvement on the 
1911 Chalmers consists in refinement of detail, like 
the artist’s final touch to the masterpiece. Lines 
have been beautified in body and fender, so that— 
viewed from any angle—no car, whether it costs 
$5,000 or more, affords more eye-delight than the 
Chalmers. 

On luxury-priced cars, the purchaser naturally 
expects not only the highest standard of workman- 
ship, but the most costly materials, whether uphols- 
tery, trimmings or paint. Never before has it been 
possible to duplicate this excellence in a moderate 
priced car—for example, the Chalmers “30” receives 
sixteen coats of paint, requiring five weeks to finish it. 

In detail—the curves just back of the tonneau 
doors have been straightened out, making the low, 
rakish, straight-lined bodies which every maker 
strives so hard to obtain. The seats have been 
lowered, adding materially to the riding comfort. 
The tonneaus of both 
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WATER and Electric Lighting Plants “30” and “Forty” have 
SUPPLY ie been made ionger and 
at wider. The _ fenders 





have been changed 
slightly, adding to the 
graceful appearance of 
the car and at the same 
time affording greater 
protection from water 
and mud. 
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— Roadster, $1500 ; Pony Tonneau, $1600 ; 
Coupe, $2400; Limousine $3000; Landaulet, $3000, 
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of 1911 Models 


The angle of the steering post has been changed 
slightly so as to allow more space between steering 
wheel and driving seat. 

The brackets supporting the running boards are 
fastened inside the Sone. making the exterior of the 
car appear perfectly smooth. 

Note the wide, beautiful doors. Hinges and door 
locks are furnished by a famous lock manufacturer ; 
no better can be bought. 

On the “30” the dash, heel boards, and the door 
strips are of black walnut, on the “Forty” Circassian 
walnut. All handles, mouldings, levers, etc., are 
shapely and massive. 

The battery box has been placed under the tonneau 
floor and a tool box big enough to hold a pump 
placed on the left running board, a change that 
every driver will praise. 

Both the “30” and“ Forty” motors remain un- 
changed in principle, although small refinements of 
details and workmanship insure that they will be 
even smoother running and quieter than ever before, 
without sacrifice of power, which is too often the 
case inso-called “silent” cars. New style carburetors 
are used on both motors and their economy and 
uniformity of operation under all conditions will 
surprise every buyer. 

On the “30” we furnish a Bosch magneto, big 
new-style gas lamps, Prest-O-Lite tank and a 
special Chalmers top—all for $200 additional. 

These tops, of special Mohair or Pantasote, are 
made in our own shops and designed to fit and look 
best on Chalmers cars. They are equal in quality 
to tops furnished on the highest priced cars. 

As in former years, the Chalmers principle is not 
to make as many cars as possible, but to make them 
as good as possible. Chalmers cars are built on a 
quality, not a quantity basis. We regret that we 
could not furnish cars of the 1910 models for all 
who wanted them. We fear that some may have 
been offended at being told they could not get the 
cars they wanted. It is sometimes harder to tell a 
man he can’t have a thing than to show him why 
he ought to have it. 

We would like to take care of everyone who 
wants a Chalmers car, and yet it is not our ambition 
to build cars in very large quantities; hence we 
would advise you to place your order early. 

Demonstrating cars are being sent to our dealers 
all over the country this month. Deliveries to 
customers begin August first. 

Write for the new catalog “R” and name of the 
nearest dealer. 





Chalmers Motor Company 
Detroit, Mich. 


(Licensed under Selden Patent) 


Chalmers ‘‘Forty’’ ° 
4 Touring Car, $2750 —— 
Including Bosch magneto, gas lamps and 
Prest-O-Lite Tank, 122 inch wheel base, 36 inch wheels. 
Also made in Roadster Model at the same price. 



























Please mention the SCIENTIFIC AMERICAN when writing to advertisers 














eed 


